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0»T£»©fiKW^4l8£3tt43*3fcjRS6£*fa4. m 
ffi&MM-f SBSJ^&£ . *^-i--SMSHgg«t*st»T\ 

*fi^a©uj»if 4 . »3*#m»£*a©A*t s 4 * 

1. Xtt2©fflMa§S«. 

[if jfcgt 3 ] mfie^jE^istt^- -/ io>vj< j -j 

*WLri>SCi*«F«i-r4SII*Jll. Xtt2©JBWH 
ISC. 

i*«Fa<bTSfi^K 2. X«3©^^g. 

ct&&mt?2>m&mi . 2. x«3©Bs^gg. 

•CWW L S36¥«$l5f *> h Z> C 4 £#ffc 4 

&ii 3t5 1 . 2 , x« 3 commas. 

©^©^{csa^snsnrfcf). frog-*©^© 
sSnft^s^te&stK©^ * - >* e ssis s ntfc k> . 

$ fcS * ©«iSS©@Sf *^3R^{c J; *3fc*©0*f 
lOKI'iottel fflfE*j6«»*fe*S±©!!ltW«j«c 

[ lit 331 9 ] firiE£#S#B£*&© AS^f ffi±T ©ftfi 

& 4 «t s «: ofc**ii»*a«:a»Kw. ^« 
j£ori>4ct4i*ai-r4i»*33[i~8©nrii3&>i 

IMIEi^©BgHJ?^g 0 

[fiWtsf 1 0 ] mrfB^7fe^^att^x©B4WU 

in*mi n Uffi^*m»^s©a8*aijfi««:tt 
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OCH-fh* 1 ^IBig©MH^^g„ 

[f&*^ i 2 ] if >£m 1*61 1 ©urn* i maE$£ 
[is^ i 3 3 1*61 i ©urn* i mizM 

©S^*KJB«36^»©jfc*fciaiS*l5i{c»JHKj|^:jfi 
io ©«JBf»¥tc»iS3iitea[atfc-ci§l»!S-i*T3i3eorB 
36-T 4 C 4 4 -r SSi^^SI. 
[ft ^ 1 4 ] lf^31 1 2 X« 1 3 ©tJ^Sitilg* 
fflt»r#j#ffiJ:©/<*->*Kiy^j6K: «fc OilftS® 

^*«js-j-sci*<«Ri-r4^'c-f^©«ji*ffi. 

[#PJ3©f£*ffl*tl&Bjn 
[000 1] 

fflt^cSi$^^gR^7 r >'WX©Si^iStcML. a 
20 ft^K«^<*^T-^©7 :r ^'>( , x©ig3tggK:fct, s r. 

§atcf#6n-2> <fc 5 &C L/fcMxiiXr » 7"T> K U f- 

»ia&fc©-C*4. 
[0002] 

S^ggCc^^neflia^gtctJ. WB»^t*EI4 

30 0ofcM?3^a*S. ^miMAti^A^ggspi-000913-^ 
[000 3] E3 4Blslfi$R-CSSSL/TC^M^g© 
[ 0 0 0 4 ] 0* 1 tJ^-C. @iSEE*8B-7 6 

«n s ^ - 2 ©m i m&Mi&icycm 1 *@2gsn-r ^ 

•5. 3 \ift^m:^&xm7£&Vt<D* Vy- -i tDV^A^ 
J:K>fS,K> . it* ^ -f 3 ©AS*S 3 a W:}f R 

5^-2©^2^{tifiieg§nr^-s„ 4«»^u> 
40 x. 5te&ytmm£.^mx-$>z>j^x-(Dmx$><Q> m%v- 

>X4tt^7r -j*JW\M 7"3©tbl^3 b 4^x©g 
5 ©Attaa 5 a 4 ^Byt&MGS 4 4 J: ^ tC^S L T l> 
S. S/c-e©|^aiS-fffi3 b^AW5 a tc^TM©fg^-C 
^*r*J:^aS*U>X4©*^IS3E«t3e8!)'Cl>4. 
[0 00 5] 6«.HgtJ^ra>f r >-^-U>X^tf 
fiffiJ5*>6)&:0. Ax©g5©HillI5 b#>6©:7fcjg£ffl 

[000 6] *©IS^i©a5*«JSSL'C«,»S3R J f-U> 
50 X©SS** (SffMkMt) **M6^a8©tJflW*6*Cc||- 



3 

BcStf. »Hl«ffi7iab6#a6©aflBj6&^iiB8-a3 
[0 00 7] **B**R3T*4*^f^ UtotU-f 

S£03 5~3 7tC^jt-r„ 
[0 008] ^;Wq7"*E3 76C^T 

[0 0 0 9 ] S3 5tJ^7"-?^ *JU/^W^'3©A*fM3 

0 1 a©luffllCC3!aSftSO?rJ^o^3fe3l£m«:«fcf)ffi©« 
5bS*«3i5l3c 3 ti 4 «^ *3B WK » -a WffiTS L fc t © 

[0 0 1 0 ] Tfeaims 0rt>6A3-f-r*7£5fi©5-5. ±# 
WJB3 0 1 c, T^fflW3 0 1 d-C— gfcKiitSft&O 
56JK«. -e©SS«fflH3 0 1 b3^eW3*OTt,»<. 

[001 1 ] JbT^ffl'JM 3 0 1 c.X<D& 1 lHlS*f3n-2.3fe 

jut*, israao i cKML-csyie^soi*!a:aa 

©Sbfc&S l*>e«l&3tiS < fc5tca«L. 4fcT#ffl!l 
S3 0 1 dt?©* 1 HJKWSftS^Bgtt. T#II3 0 
ldKHU T SOi ftSfcdt©** £ S - 1 *» 

[0012] 6mm*«cLr, T*flBB3 o i d-cixm 
btc&> ±mms o i cxmiztxz-fcmzmft&s 

0*>6«l&3*iSJ:5«:ttlStO, ±^ffl'JE3 0 1 cXJx 
T^ffl'Jffi3 0 1 dTK«Sft*3ia6fctttefejS 

[0 0 13] ffio'CCO^T'f 1 ^ AJ^^ytCAIttS 
»S0^^MB, ffl'Jffi-C© 1 HXttKBSiOfi 

»k «fc xmwwtc &9tfD%M»ip him «* nri> a «t 

[0014] £©|i*, SflBffi'COKMJCfcgaStffijfc 
Jifc#afo£©flmi. 0 3 6 ©J; 5 CC^ttK^ 0 
fc^©»^>6©^tc<t-,Tm*tM3 0 1 b&m 

Ksns«t5«:&»3 > cne.^©^3fe.^.©jf5RS$n 
sis tc^MWftE^wfc/asn-tv*. 

[0015] Jz~>X*-77- 4 ft hfH ■73<omW&3 0 

1 b «HS$-fcHgg$H&£f§.5 C £#-C# 

[00 16] ^-©S^«(1^7'f^Jl'/q^3 
rtT©^©S#tlal!KK:J:or^*SAi. Ctr-Wfftffl 

[0017] AiolBlMffl'WU^XiDn-fJ: 

[0018] fSttemWls-tc *y'f- 4 ftJl"H y 
3©tU£fE3 0 1 b i^i©g 5©A*fffi5 aUBgitg: 
&c*§tfftTfc<3 . *y'T4 ft>\yJ*-<-73<D\&MffiZ 0 1 
b-Cg£tcB§:Kj— «^Miri,^*i, ^-n*^ 

x© a 5 ft A*f s 1* . mmms. ext--? -m&i rti 
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[0019] i c 5 rsifi©*i(*f -f ©gSg©l«)i 
tcfls&u. l^g#£g©g3j<;*tt£JJ¥<gtfjfe*£**3: 
Oo-o&s,, ft?»;fci£ft± 3 ^©Jgjfcgfi: 
*». hffi©Sffi. ^M?ii£©Sffl^©a^© 

**wsib« s txx *> o . #(c^^a im^mm 

i7 # _ > ©^M^^tt t, * £ c ^ m w 0 r t, . 
[002 0] agBJHHSS&DreSfltJftGJi LXit. WW* 
^©. MJBJIH6JR©Bi«fta«tffiH:4jlr»r36lR«»a 
10 a?£|«K::^©jiafitiE^ttfe£im 0fc4 «3f K 
$fJPg£*x£. BflI4S&BgBJi^$-a--S^iSi, mile© 

IftflftttclMBShS. BfBJ*fi*tJ«Wia;Sns*ffi©2 

[002 1] 4 3MBJIHl!8B1*tC««©ISW>6BS5^*- 
>Ko«,»r. 8?^©f6]±SLD f ^ggg©lfA©^S*5 
m%x&&&> $4fe^©^e^c-5^'^->fcoi,ir 

20 [0 02 2 ] — *tt#J8B8B. ««*©[^±te J: C«Hl* 

>©*iaj(cfici?o&c>#Si*WLr^-s„ 

[0023] m^mmm^mmLtmmmRt Lxmm 

[0024 ] $#g3¥5-283317^>&#^#ga¥ 6 _204U4^ 

30 I5gbT. *;H">T-^u-i?©AI*H©3fe?f 
[0 02 5] 

i*5-c#. i»JB8i«©f !t -'<-r^*sstc«ar-5ci*i 

[0026] 

40 [!SJ!I£8?&-!}-Sfcs!>©^g] *^©,TOgSB 

( i - i ) Ttaai. mmf)^h(o^M^m^-ri>m%% 

»Jft**¥**>6©3t«4iB^l/rWWJ-S36 

mzi^P3i, K3t^g^s* : >e.©m*f7fem ; &ffl^r 

m&&^&frh<Dftm%mta&ioi±tctmxfammw*: 
MMTzmm^mt. ^n^mmas^x. mt 

*jB^#a©m»ffiifi««:5fcSHS^®%RW. 
^^^S©A9^M-f©3tfi^5r|gIgpJtgK:^br 

50 [0 0 27 ]!f$(t, 
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( i - 1 - i ) wuftm&^mtmu&ftmt&z-fs. 

( 1 - 1 - 2 ) BfrlB^il^lStJ^^-f -* V 
( 1 - 1 - 3 ) BtrlB^c^Pl^^lgfi, AS\fMJ#G£]ffi 
<fc. 

( i - 1 - 4 ) m%ttmmm^mx> ?&wm&wm io 

ci. 

( i - i - 5 ) mrfasfesuagfMgtt. AS-trawis® 
( i - 1 - e ) mmtsm&^mtz. ^tR^manm 

( 1 - 1 - 7 ) friB^IS3SS^I8«— 0StC|HlJr3t^-7- 

S ©««©[aSr#S*?tc «t a jfc«©ia»f*F6i*J 
mHtjg& orfc «3 . Btrfa^7tm^£^Sii©g6fBiW^ 

( 1 - 1 - 8 ) MiS^^«l6i^g©At!fffl±-C©3fea 

^©^Hl^fS©^ fe© 1 ofc^fcS&cfifCjgftiiJtBCCR 

(1-1-9) Sul6^^|%^ia(3:^x©g5:WOT 

(l-i-io) mm&ftm&$i¥-&i(DBimffi&max 
[0028] *&m<Di&tm3ffimtmi3i < i - i ) © 

(2 - 1 ) MMWffiic|£W/c^ftB±©^'£->£iS:I5 
( 2 - 2 ) *MSMffiCtlgWfc^&®±CD;>-£->£&IJ 

[0 02 9] *#^©fVM*©«ffi;ffj£tt«ta)£ (2 - 

i ) XI* ( 2 - 2 ) ©saBB^iiaiffln-c 

(3 - 1 ) «J»M±©/-!df->tS:i^^fcj:0S53t« 
[0 03 0] 

[^©fljfc©^] 0 HJ*^©flSBJ^g©^Jf5 5 0 
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.11©— gB#©g§0fHBgl|. 0 2 (i*^H§©M0J^S* 
fflUfc&gJSifciSSOjlJSflag 1 ©ggfStSBSS-C<&S„ 
[003 1 ] 3f*ftJBJ8©*aiBB3t«{BttX ^ y'T > 

[003 2] H*. 2 0 ttJtffl-C* 0 . 9Kft&K>i&ftjf- 
>&-3Tt,>£„ 3fciS2 0*fflS*L3't31£«tJ^jR^#S2 

^©22 igtfiwtcfioiiai^or. § 6«ca 

©M©fi»9fcJ:*il»*SJBt,fcfft. 0 
KA&fLrt,^,, 

[0 03 3] ffi«ftffi#36^«^ 2 3*>6©*«t«B* 
Jt^Jh 1 0 rSl^-S^o a ijJV^ -< V 

3©A*fE3 attAStTS., *zf?i 

u 3 oytimsm (tamm) sb&miaz, y^m^ 

©ffi««««:J:»)*IHft»BIiE&3BBiB»#ai l (1 
la, lib) assfttt&ftTrteO. *-7?-4t/)VJ-iJ-7° 

3 4 ta«-r **ie»fflr{c*f l-cbt a©*»w*SDit r t» 
a. 

[0 034] 3fcJ6!(0S^& 11 (11a, lib) tt« 

(A) . (B) tc^-T «t 5 CC AWEWfclH©. 
W«MffliJtcCi©RSSffi4W-r S ^ 'J XAgBlsf (^§0 
J:*)i«-arfc»)3fciRBH8#Sl 1 a. libCctoo 

T«-e©n##ii&-3'rte'3 > ^nsnnt#ai 1 a©* 
a^jfasfs^a i l bfcit^-cftfisas/hsj,*. -r&t>t 

^•Jlft^OO^ife^rtriS. T^ISS-^ai la© 

AmW5 aicMLtl,^. 4«*^U->X-r*f3. t£ 
SUS&^Kl l ^e.©WiI4^x(Dau>XJ:0fiS-5^ 

5 ©AWI5 afcSytOTl**. 
[0 0 3 5 ] 3b6U>X4tt#JKB^#«3©Ui#BD3 
b *^3tm^-^K 5 ©AliS 5 a tegf5E©{g45-C*£& 

[00 3 6] «i©a5CDffl«ffi5 biS»tt2^3(aRi 
£c-?T:fe9, *Cic«^^Jg^bT§fMJg«©W^J 

Tt^jfJ^tcM^snrt,^. i 2«i^f3-cab'3. ^ 

««S*a 5 ©ffiSffl 5 b ifi^fC, IEM<t(c «fc 
^DjfiE(c^6nrt,>4. SO l 2«^HSr©^») ( i 
2a. 12b) 4WL-rU-2,„ 
[0 037] $29 12 a, 12bttWxtf, §4 
(A) . (B) tCm-fKlPgpSrWG-Cl^S. 04Cctet,J 

[0 03 8] etilUfgt"*"). Ai©i5CD(iijil 
5b*f,OMoy%, K0 1 2©gflPgP^iliiL/c3fe 
^4 *7fe U (U^i^Jl.) 74-^-v - BB^ u 

[0 03 9] 2 4ttK*8fc!S3fi-ca*). (-^^ 
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7(Cfi&JJpft/c/-f2->£853fcSig (^x^) 2 5 Cc 

mZLxm. 

[0040] *^t6JBJB©aiBB*«B{cijl»r »i. # 
3?t@^iMSl 1 a. 1 1 b^*»A*SC>ttfi<03fe«Si 

[0 04 1] ^©l^gfccSCifgf? l 2*^t£*^^ 
©5CDttiS#S5 bia^CcjfA-TSC<!:«:«f:iJ % 
M3fc L/0tH©WS»3K?ISJ&K* «fc <3 jESH^^T £ «fc "5 CC 

[0042] ycCC**Jfi?gSI©«fiJ©5 %t5^0fc«*fij 

[0 04 3] MSIfgl 1 tc«fci3^x©B5©ASt 
I5a-CM?niIg^fiJ, 3fesRSiS£3M8:l l (OB 

AS-t® 5 a ©ft^lfiieg. a fcJRjt U > X 5 ©iR^f K 

[0 04 4] MUSfgl 1 iLT03 (A) 
^im^g 1 1 a^ftfflbfcti^cti. ed;L«0 5«: 
Jirr«fc3Cc;-»x©g5©Aiffi5 a±CcfS^©ftBJg^- 

[0 045H5 <$(0®m\&ttmimi2 hti>j» 

5. JC^-r«fc5tc. C©tB^«^fM©W53!l^jB»^ 

tc#rs*g:&#«<i^£'£L;ftt,>©-c. mr&©;is»j 1 

[004 6] CtltCjPfC/TM^tc«fcoT»a6Kl7nT 

TSP**yu -5. ^©t§-&«04 (A) 
1 2 a^fflO-5C<tf^S^^ig^L-T^-i, 0 

[0047] E7 (ommmte& 012a i ^© 

c 0 0 4 8 ] a 8 «s 1 i&mixytmmm^®. 1 1 a * 
[0049] cvm^&mmLtcoitmmicmaicniT 

£*)lc. ai©15 © A^fffi 5 a ©St^tK©^^ © 

i§wiiesP3w#ia:{csi»tt^[:*-r4*B^*«*s. c© 

1 2 btJ^FS-C$>S„ CtllCftLX. ^x© 
S5©A*tM5 a-C©!Sg^*5S 1 0 tCTnTJ: -5 
^Ui^ttOS^ 1 2 bZm^X^mjfcZ&ftUXl.* 
m \ 1 (DmmUlZ&K) 1 2 b£fflt,>fc££©il:)fc3 

n-r w^Tfe^^w^ic^-r ssp^s: ^ c x 1 > s „ 

[0 05 0] J!*U:tte#JtgW*fl£fiW5«£4i*' < <fc 

"3 4 fiS^©^^BSHJK <b*fl£ njmX$> £ . 

[ 0 0 5 1 ] m 3 ( C ) {C^TTfeSUiag^S 1 1 c «4 

*&Bpj£jf?EK-r &tztb(oz>bm.mm^WL<oft mx$> k> . 

AWM.IJ«:iMI©. mmwMlcao) 4 2, 
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[0 05 2] CtUCjz*)»*<om5(D*MM5aia<xm 
iffll 2CC7n-r^SP»«:©*5feS*iAS*-r'S. c© 
KSK«Pfc@4 (C) tCTF-T^O 12c&C^HL.T. 01 

3<£mm&^tc&fr(ofrxG%)ftm*Bf&is, mwo 

Wb%M&Bf$.L,X\.*Z>. $m \ 2CDT©IRU : I1 3 
«. 012©_h©0©AA' »rffiT'©?SS^7iJ^^L-r 

OS. 

[005 3] C©»^tt«^HR9!©ttK©*rBEtCj!B'« 

10 fc«t -5 tc. ^x©a 5 ©ASfs 5 &mx<om. , g.fti&\-m 

^x^©^/j:ti-^tc Lfc©iii; &©r 

[0054] £fc4mg©8ftfcft&3£^^©:)£&fr6 

©fitatcoortt. m : %wm(o-7vz£.®mtmm> a 

[ 0 0 5 5 ] m 3 ( D ) CC^-r^^iHS^ia l ldtt4 
20 SS©ffi©SB*Ht6i§l>&3!>s£> 4>3S^flJ*#-r 

^^ff^-r fc»©36msiii^is©^s©iftws-c * 

[0 0 5 6 ) 13 (D) ©3fciB3iS#Ktt@ 3 (C) © 

:?BRi§8&3M.2 1 1 c © i> x^sist* ©m i aom^w- 

lcLtci>(DX&Z. CtitCJ:»J^x©S5«:A**-r43t 
*©3fflK#*iJ«0 1 4 Km L./cf«tC& s. 

[0057] *$m&mvim±i&w otc<k 5 k. 3£m 

r. 3f2©WJ»ieiE»^K:»(6iyfc**issi=Fai 1* 
30 5fcmg£#R3©iBfftK:»A-J-SftiWT. flb©3E1sfflJ*t 
^M\cmWth'SlMfs. < . ^©KtiSJKfllwa^nJSfit 

[00 5 8] Sfc. #JSWgB#a©JfA(C «*:•). 3fc3iig 
^S£*7lcU>XP^©^SSg*^fe^^ i ^©fc&tc 

OjBfirjtaWKf tc fc . *3BB®*SiBS«OI,»3ei«fi©J|i 

?f¥«*jf Aurfc«f, ^sa^B^tctt. ttit^mm 
B^mt£.i&-r tc^RS 0 X h J: t, ^ 
[ 0 0 5 9 ] 11 1 5 M^$©figgj£E©!£tSft&2 © 
40 — SP^©gg|5flB§0-r*.5, o 

[0060] xmsmmm 1 ©susjgjB 1 ictt^xit 
mmm^z 11 die. 1 1 f ) t bx, mmm(o 
^yxAaitfrof^botcTtfTsei 1 1 a©^gstc 

leltfrfc^JftT- 1 11.11 2*iS:Wr«fi£U7c**iMJ&: 
•^rteO. •e©ffe©tffiSt*I^D-C4>.5 < , 

[0061 is*, m ixmutcmmtm-wm^m 

[006 2] #H*SJI5J5gtt*j5feJB!!§ 1 ilsJfil. ^^g-^ 
#S+Xt=- ^ 7"3©tHWJS3 bJfi^CCJtffii^gS 

50 pI«gCC7£^iDS^|g 1 1 e . 1 1 f ai&w-fcft-cfcij. 
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ffiz®.*) i 2 e. 12 fAig«e.nni5„ 

[0 06 3] ^JftlSSS-^a lie. 1 1 f itm 1 6 icm 

■t^'j^n^m^i 1 1 a<D$kMwic&>*®VTy£¥m 

^1 11, 1 1 24R»t«flS0ri,»4. 
[ 0 0 6 4 ] S 1 6 BtBEP^MS l l e (D%ML a £ 

HKStft:i*0t?*4. -rtt*>%@»r3&¥*? 1 1 1 
tSffffl^fOtUi. -^TslSrjfr^fRT- 1 12BSH 

[0 06 5] ^mps^s 1 1 e fimz-imigmmzB 

1.112 OflH&HFKH 1 7 4c^f «t 5 fc#tt**4> 
£ 0 fclStoRtt©^ * - > # 6 »fi£ 3 *i 4 @ flBfc^ifi^- 

[0066] *7w6sbbs^« 1 1 etiumwmtB 

1.11 2OfHB0VBRl 8 «:>}**• J: 5 K. i£St*;© 

[0 067] Sfc^mPM^IS lle«l 4tC^t,fc 
H^f^JR^ 1 11.11 2B01 QiCTFrrxstc, m 

[0 06 8] *SUB^JiircBCti%fl!)@Jr**3R^--C-'> 

i&mw&tomjz < Bmox^z,. xmtmm 1 -cm^tc 

<fc5K:^x©g5©ASlE5 air©^^^*/ 1 ?* 
#^©J:5&;*P-:7"£^-rb>£it-£B, Ax©g5 

I losiK^tttsisiir, mmtmvxDimft 

[0 06 9] JKJbBMII Ufc J: 5 tc . gtitifttt 2 icfc(,>t 
43ejRS^«3 ££*S?«£#MSt5 SJBUfcflHWiSE 

I I **sia^a3©iaiftK:jfA-r4«wc. ffe©* 

[0 07 0] $ iblcmffiBM 1 ©il$!ffl»& 1 1 

ii/tt,>fc. t noc # i/T*HJS^sicc*i b > -c Bins? # 

^JR^fflOTjfejRBIfi^giifltfiROTb^a©-??. @St 
LT©«ffi*WJ-4fc*©8SIIBftll36*»-J-K 
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[0 07 1] ^-©KS 1 6 (CTnUfc^tC. ft y y ^7 7 

[0 0721120 B^H©J(f(lH«C©3eR3ftB 3 © 
-SB#©M35fSlBS0 1? $> i> . 

[0 07 3 ] ^Sett^ffiBH 1 5 ©S«i0BJB2K:ib"* 
io r. ftsmsg^ai ltl/rWfI*l 11a (11 
1 b ) ©— ffifCleHJBfc^^ 111 (112) £f9W/c 

2-?©§wi lib. ii 2£*ffriego-c«j&L'rt,> 

Sj£#RftoT*i«K *©fl!l©«J(aEttRDt?*4. 
[0 074] H 1 g^CCB 

[0075] *£ffi&mi£g&ftB2 iismt. ytmm^ 

^a (^7-f-f *J^'^) 3©tti«ffi3 bjfifttcglft 

^oiticc^iHSE^a i i g. ii hAiggiwenrte 

0. *fcPia«:^i©a5©ffi«ffi5b2«{Ctt*ltt3fc 
20 1 2 g. 12 h#Rtt64vCtr>S. 

[0 07 6] ftJfclSg^a lie. 1 1 h B#* . S 2 
HC^Jc^cW^ffiffil 11a. 112 a©— ffi&£ 
@Sn)fc£i^l 11.11 2*RtffcaW# 1Mb. 1 

l 2 b£*ti6jl2go-r*»j&i,Ti,>s,, S2 i B^iras 
fgl 1 8r©*(*La**^IWHT?©«l8iai. ^© 
-a5©t£^*^UTC^. 

[0077] 1 1 g b 2 -ocomm^t^m^- 

111. 11 2£WLTt,>S„ ^©»fi£B¥!Wffi«l 
1 a©Ali!iW¥ISl 1 2 a©m^S(cyu-X 

[0 07 8 ] *©ffi©ftffl-^»JSSB*IBB.«2 
*4©-C|ft?g^^< o 

[0 07 9] fcl±WW l>fcj;^{c, gQBBJB3{c*n,>-C 
fc3tJRiS^a3 4^36iR«flfe*a5 *fflt»fcBlWSSB 

tcteb^r. gfa©ws»*as»*cc*fjso/c3esHB*a 

1 l**JKiS^a3©iia«:#A , r&A:WC. ffi©3fe 
nJfiBiOrb^S. 

[0080] ttaimsmz tmmicmnyt^m^m 
40 i>T**wss*ia:*«j*i>t:»r»s©t?. @*T*^3R?-i 
ut:©tssE*wrs/c*©»EB*nx*«B i F-rffifflT*ti 

B. i»*>«cSil£«SSfiE*ai6>S!S«:f^fiSSlffiT*»). * 

©^' ^ 'J jt^*^- £ f -5 C t Lb». 
[0 08 1] 3 ^tc^HiS^-CBlHlSBfe^lgT- 1 1 

1 . 11 2©2o©¥^Pfflg 111a, 112 a^m 

50 [00821122 B*^W©ISH^g©^JSJB.® 4 © 
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ggpwss-c. lsiwlsi m<D¥m&?- ~j x^. 
ccd, m%^^v, mF a m*m<D7 : '*-{x*:mkt 

[0 0 8 3 ] 12 2(C*Jlr»T. 2 0 1ttArFx*->7 
U-if («S^193nm ) Mr Fx+WU-f (jfcg 
i^248nm ) 5£©U— tfftjg. 2 0 2 « A*ift#g{4 1> T 

S> fflS*ftgfiR¥ft3^^K 2 0 3HItt?f, 2 0 
4 (ift^-^®. 2 0 5 BX- Aft#2£. 2 0 7 tt£ 
#SI6£#&. 2 0 8 B»ftft3^ 2 0 9 fcMOt-f * 

[0 0 8 4] 1 1 tt*«HfiE*a-C* t) . mfj£Lfc-§^l 

[0 08 5] JfcMBfc5fc3fi2 08M^-A^S2 0 5 

ttftK&ft9BW*fc&©5 5--£ii>te< i fc— 

■5. X. U>XJft-?-;&i— &©*§-£&*£. #(CX-Aft 

3^©ffli£fc© U >XjRT©F«i©«&© U > XJJHF-iaSRa 

»#>-fC 3${§IE©{ag4@^Uoo;g&{*^ 
[0 08 6 ] ftl£?g-£3M32 0 4 «, Wx«, i£— ©ft 

>w xx»ai5ni©^M x^s^/cft^- y xmt?* 

4. ft-^-fXti. U-tf-ftjgi2 0 1 ^©U-lF-ft 

tMy±©¥ffi«*S 1 <Dix.Mffi*Ktm 3 ttTftitKiCfllfiS 
L/c^u-Y h"*n-X Oimm.) <DJ;'?rj:'Pm<D%&m 

.■&ffli]£#j»f otc&ftmtfzz. x©fflijE{c*.5s 

S-fffl (*'^^#©ti-g-«^M<t©^M, tpSft^s^f© 
J©^BrtffliJ©S*fffi) B^ig-Ci^C^f^^W-r-S. * 
ms^a 2 0 4 « . -e©flij® ©JSStSfc J; 9 AS-fft © 
4>&< £ 4>-gP5rS*f Ooo£*g<*tJ-TA5-fft©«8:© 
T^^iUf-^to^SCitCfcO. -£©ftfctiS*Df 2 0 4' 
KXtt*©fi#{c«ffi»flJ*a&-fcffiftjH (ft) 
TS. «T. 3ejRS^*a2 0 4SC/Ctiil5Ii;«*6* 

[0 08 7 ] £ftjg|6£#g2 0 7 tt. 

9, ^©ftAS*M2 0 7' fcAKltAltjEcDiSi^t 
3&©^(C#i!lLT-£©ftMm®2 0 7' Xte^©ifi^ 
«c«»©j£#«*»6fiJS4Sifc» (ft) *JBfiELTt»a. 
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««©**»*» ©*t*aa©3t^3fi ^uriutct 

fc9^^S©¥MfC^#^#£3— frMftz® (ft) £ 
feTF. ^ft3fc^fe^l22 0 7&?>*Cft£|I]D 

[0 08 8 ] l/—!fft?8i2 0 1 frfcStmUfcU-iffttt 
#^«rgr tfiS*ffiftgfS??ft^sRT- 2 0 2 (CAS4T4. 

aa*fl«ff»**» j r-2 0 2»ia2 3 (a) (c^tj:^ 

10 ICT + 2 2 1 <L U>XJS2 2 2 6 tBt£ 3 ftTte 
0. AMftifc#ftttAX(Cii3£T£:frl6](C#.&ffiHrt'C' 
£{ib-Cft3>2 2 7*>eftm2 2 8©tfcse(C^{bO-C 

t. iawflass36^sR : ?-2 0 2*>6»asn*3t«© 

[0 0 8 9 ] X. &mftm&&l£¥m*2 0 2B, M2 
3 (B) (C^T «fc 5 &«£:©. «/JnU^X2 2 3 iOfiS 
S^x©gu>XKJ:>3^(SLrfeai». C ©t§-&iJ{U 
S*#S<*>ttS&^U>X©MKK&?¥-rS. 123 (B) 
©ft^-f- 2 0 2 <f> . AJ*ftile#ft$H) A X tcE^T -S^ 

20 ft(c&&$BBrtr-^{iorftjf?2 2 7a>A>ftifc2 2 8© 
ttllStc^t or fc> . fflHftgffi#36?^ 2 0 2 *> 6 til 
«r**jR©aWftS (H*») **i-S-C*-2,. ». 
^x©iIu>XJi(?f©^®»fiM-1 , >r^U-$*i. HI 
*f«S«??ft^^-f 2 02i l/rHfflpJffi-C*5. 

[0090] mmnm.<%&%&m*2 o 2 ^emw^a 

*-C«as*lft:*Jl! (^x©8gU>X©t|^«^3tm) 
SSftft*3R2 0 3iCcfcOF*iffiJS*fS!-/>f-^U-^ 

©^miJc-H^ftsn. ^(D^mms-sm-OT-ifu- 

* 2 0 4 rt{C»«FKJB-CAS*r-5. F^ffiSStM-f 
30 U- ^ 2 0 4 (CAS* 0 /c^UlftS«. ^©l^ffiSS^Sr 

^■sssf 0 e.rtsu^jiji l r Mi a x (csa^^ffi 

(CU-1ffti!S2 0 \<DmL(D^m (S»W©3fcjH«) * 
^T-So Sf^rrtffiJ5**S-Y>f-yu-^2 0 4©ft 
S4fcBffi2 0 4' Ttt, CtxP>a^©^#*e)*>fc^4>S* 
fflU/c*>©J:^«:MAsaSc©ft^*«5:i>{caia-&tj3 
n-S©-^^ 7fcS*JiJffi2 0 4' (C*jW4flSJ^»ffi«^I— (C 

c©^(c-3t»-r:«ST?i32 5«-ffli,>rsiwr 

[009 1 ] MKI-l'Vfyu-^2 0 4(CAS*-T 
40 SNf©U— tf-3t©»ftft (tb«ftfi«Sjt^3R^-2 0 
2 iM?t?S2 0 3 (C{£??1-3) i. F'5MSSM-( , > 
■r^l — £ 2 0 4©:S£<ii}g (@) i*#^Uoortig 

^6fcBr^BSB^#)^2 0 9 (c A*f-r s fi -5 ©u— tf ft 

©ft 5&g^# u - -tf ft HW© 3 t - u > x gii>,± 

T'#. u— tf-ft©B#r E ge ? j3h-u>x*(gT3-a'3-ti- 

•5C i(Cj; •3tgBSHj§!g5{fc2 0 9±r©X--c i7jbcD^ 

^V^i'-u-^z 0 4©ft{±53*®2 0 4' (Cjg^$nfc 
50 *fr-<tJRlflMHti (ft^a»^) ^ft-JBftjS (ft) «. 
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<Dfem-C. : &Wft ! MM -f>f^U-*20 7 ©7t A^fffi 
2 0 7' ±^1fcttM&$ti. 3tAMW2 0 7 ' ±Kfcj— 

[0 09 2 ] plcAMtB2 0 7 ' ±Kfej-^;j©®2 06* 

S^S^iflM-O-r^L — $2 0 7©##ffcH®2 0 7* 
«&K3p£ft. 7tSiffflffi2 0 7" Xte-ecDJfifgKU. ffl* 
<05W^St»(c lit*? o t^ftfflo^aHJ: ij figs, $ 

[0093] itmmm2 o i - xit^o&mo^mco 

Mi*«*>6Wmrs**«B. 1 2*/hLm3fet^ 
^2 08«:J:f3. &^Stt2 0 9±-CHl,>{CSft*J£- 

5 «fc5tC»ft%IifS©-C, &jra3Btt#2 0 9MO 
M&ftmx%)— bt£Z>. 

[0 09 4] _h!2© r»fa©«* J £ i£»fflg#&ft2 0 
9^A*#T4JH«3fc8!©H*a (USfflK) 

"7X47 ( U?47Jl/) ~¥©iI^{C«. 7^J;<j!->©| 

SI (*/Jv<*->fiie©*/jN) tcrsc-ce© rRff^©fg 

[0 09 5] rgrflofflff J fcmiTSB*. FOTJSSJg? 
-Of ^U-*2 0 4*>6m»ri3tJR©BB*fl (HJS* 
ftK) |8«:ttffr*X-A31»3ft2 0 5O*A«fl!lllP 

*3t«OB*fl (AS*8g) etC«eff-r-5X-A*** 
2 0 5©*ffi«W»P»*NA" t-rst. NA' =m 
•NA* «5SEST5. CCf, ftg0©A££«igffi 
»«Sa-r>-f ^U-*2 0 7©*A«flWIBP»NA*a 
££ct^B-C. E.r?C©B§PSS:NA«:"C*5/cWifit»ffii 

[0096] vt^x-#mm<Dmmstv\*. n&e © 

>-r 4^U-£ 2 0 7 ©A*fffl'J^PSScCcjS^U/cS3S^a 

[ 0 0 9 7 ] BJJ^. -7^i>©a^^i'©^©^^ 
t>K> . X- M.ft&m 2 0 5 ©#jg&te^ m ©<i£$!tfj|t> 

2 0 4^iE>©ttiS ; fTi)^©^^fl^©ffltax.-5.C£ 
K «fc 0 . JHI83l&©*lfflJ»**i(ST 0fc«r> «fc 5 (C-T-So 

*4gfeft©»36«:«attffif^m*i9i*4d:. (1) 
sSfcgl^-c. F*3ffiS3*g!-f >f-^U-$2 0 4*>6ffl#4 
"sT 6 ^©P^ft/S (&ftH#ffi<3 ) ©g®ftg#3ifiifc 

[0 09 8] 4%»^©M^SEBtt/ ftfifl'OffliWiffi 
K8t M A > t- 4* U - jr 2 0 4 ^ A*f f 5 3fcSi©A»A & 

*»c^o < jaoAS*«a**'a»fta«BE3e^«^-2 o 

tfcWJHU HilfftgffiM?! ^ 2 0 2 ^ ItE^Jc 
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aonAscticfco. ftKe©ffl*-sxB«a-3e 

[0 09 9] C©U«fta[«l?*^3RT-2 0 2©ttJ*)8S 
x{cotirH2 4 (A) StMB) ^rffl^-CSiB^-rS^ 
[0 1 0 0] 13 2 4 «:*$!,:> T. 2 02 a«ffilfftg£ 
(= e a ) **/jN*t»lti#ftft«##3iJI£?-r* 9. 20 

2bBtu«ftSe (=eb) *j*#t>a»fta[ffi??3e* 

SR7--C**). €©ffe©*?#iC-3>C^riJ02 2-CiftB^L/fc 

(U^fW ©^*->»fifflBK:A«-rS5ie«©H#ft 
(Aftfftg) a£gjSft^CK5£Lfi-oA«:ifcj£©fcJffl 

$»¥ (t£«) fe;g<^-rsc £*sg3R$n^©r. * 

^66W©flSBJSS:-Cti. X-A^^£tt^fi©tatJK 
ffiS^^T- 2 0 2 £ JBiS U v X 4> ©!I® ©& jf 
gfct£;D-C, X-S>^£^^-?©^^g^^tf^e> 

[01021124 (A) [iv^i'2 0 9 ICAmTZyt 
%XDAmp}&a&tb$m/h$l>W>-g; (CCtfflg* l"/J\cr 
(i^yv) j ©tftHi-g^. ) £tSU vXi»2 0 9© 

>©$5H-Ctt&SAS) icttfcTZ. ft. a B 
J8W#*JR©JfetfiWflWPIPttN i &«JBi&£jfi©*A*t 
flMKPKNpOifc (Ni/Np) 
[0103] C©/JSCT©^*S^-r-5>/ci*^B > $M 
&HS^>f^L/-^2 0 7Oj£AW2 0 7' ±tt|*3 
SKS^-Ot^'U-^ 0 4©7fetU*tE2 0 4' (■€■ 

cx«*©ia«{c*sffi*iH) */hSt>e*-c*s«r4 

Q\Z$M9t , m2.4ls ; r>?\s~%'l 0 4©*tJ^(cffi#L,fc 

<Dtxmic&*. %> B#ic (i . a mmm « ©ffitcssft&r zfern 

<cac4«fc5«:X-A5t*Jfi©fS*4Kjt*i«K. A*f 
ftS0©fil^giafltKi^J#^n€><fc i 5tc. tUWft^e 
b Oea ) ■C*Sffi«ft£«S*£jR*-2 0 2 b* 
ffl«fl«**£ a-C**W»fta[«fiS36*3R ; ?2 0 2 a tc 

[01041024 (B) (mi>2 0 9tCAS^T.5>7fe 
5ll©A8*ftaa#Jti2ffJA-#t>*§i^ (C©«fiE* r^ a 

(i/i?-?) j ©«gg£#^. ) -7X472 0 9© 

l]Sg^'*->©*/J^iHAJJ±®M/h$l,^^ (if 7" s 47 
P>©S5Ht'«$>-5>*5) (C*t)£-r^ 0 C(DA-o(Di£M%: 
^-T^/cfcCcB. ^ffi^fUSW >r47"b-4?2 0 7© 
51CAI4M2 0 7' CC|^ffiSSifS2-<'>7"47'U-5?2 0 4© 
3fcHiaiM2 0 4' (-€-CXB^©iff^«:$)«,H^) ^ 

2 0 5 ©{S5£* A* < A# f c t t,c J: *) mf£$ tiZ 
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$^5i*{c, A#ftg0©ffi#^ffita|ifi3F<**i 
fcti&f^#ea (<£b ) f^StHftf^g 

2 02 aztumpi&tfic b-vmmmAm. 
02b 

[0105] CCCti, X-A^^CDM^fg^iffiS^t 

ftffiS#7^§t^£ * 2 &PgT- WJIX. fcffft 0 f c 

^cmg&ffi&mrj: z 3 ss« ±©w*fft &m&i?t¥m 
to i o 6 ] x. z-^ft^mtLxm^temmmv 

M&£^&«©*S&ft^£ffl^OTfc#. 2o©^> 
■r^U-^204. 207 ©r^CjiftffJfc:— o©**&;ft 
^£SWSJ:5fcOT&Ut,>„ -7?, tH«agffi??ft 
^fH^t, *##ft{£Stfr<Mfc©U>X£W-f.£X-A 

[0107] ^K:p ( 3ffijS:*tM-l'>x^'U-* 2 0 4 ©ft 
WtHffl2 0 4' ©Bsg^^iaj— fC&SffifiKO^TS 

2 s*m^xmm?z>. 

[0108] @2 5t?«. n?&ixmm-4>7->?i<-$2 
o AK-xnmKcDtivxm-chztrz,. m. 02 5« 

ft$l& A X £#t?M®rffi@-C$>£ . 
[0109] ^^©SSftft^ 2 0 3#><=>©u — *f- 
3fcttftj5PO{c— Bj|yfc ^-©fg. |gf$tfi|<2> 

,£P 0jSfrc&JJIA&x*ju^-g-g£& 13 , ftffiKI* 

w*±M) j ?>m«^-©^©^K@u-cL'$ ^ssn^* 
^-o-c. c©i 5^Ji^«as©ai3^..'*p o&f> 

'Pb&MZte^xftW&mmJ ^r-tfis- Z 2 0 4 §12 

[0110] F*gmSftfS-l':>-r^U-£2 0 4KA*fO 

Lte&hpjflS&ffiMhtcm. A§lL/cBS©#£f5tftg2 0 
4 I ?:S-afc$irtIS«I-{>fyu-$2 0 4#>6 

fflft-rs. c©b#. rtig«a-f>f^-i!2 04o 
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2. P3. P4. P5. P6. P7. P8. P9. PI 
OZBl&TZ, m^LXlU^l,^^ i^sgtOJAftfi© 

Kct visLtmmmBm&witmmztixm. 

[0111] ffi-»TrtIfi|ffl^>f jTl/-ji204ffl 
ftfJttffi2 04' t?(i, C*lfc £»©!***» fcAfcjfefe 

t». JHawHsausj— tea*. 

[0 1 1 2] §2 6B§2 5©rt®SS^S-l >-r^b- 
10 £204ttJ:>3£D fcst& (H» W©3feiB* ) 

09*1*02 4 (A) ©iE§K:*jt,»r&®^S9SJ^> 
Ttfl—Z 2 0 7*«fiWS— oo«/hu>X©36«ffi 
S*>6>m/c0£^t,-Cl>-£,, 112 6&t:fot,>T. 25 1(1 
&E#fiffi^>7-^U--£2 0 7©{&/Jsu>X£, Pl 
*^P 1 0«@2 5©m«*7nL-Ct»S. @26*6» 
F»3ffiJ5*fM-1'>'ry L — $20 4#Aftft© 

ffifcmmj>7-tfi>-i'2 0 4:i)mp)fe<DytJUy'x$> 

StB^tt««»t3*g}B©t8^tt«:lH5>J-rS. ft, C©fft 

20 sift^s^ o 3 tnmm.MM -otitis-* 2 
0 4©ratc^3nfcu-if-^©»^£ <^») © 

[0113] ^XSSfflQlMWtt. 02 4 (A) Kin 
LxfcjlO HiSWIKGtff^JR-^ 202a. 2 02 b*im 
xn<S©SR/jMx>XJ:9J?£-&^x©g u>X (m^2. 
n£2) -C3>5*»6. ^liSf© — 3 — JOiSttmXn 

mmtfr$i zntcmmp-xm®. s . lotc ©#f u 

t«S2W>'?-d'U-*2 0 7©gfc/jM^>X — olCftmtZ, 
30 Ctttfr*. 

[0114] «e-»r. *mfom<Dmw3£m\z. : mm^m 

^a^Bfe^J^ 2 0 8 J; K> Wmi<&1* 2 0 9 ±(Cfig L 

xmw-tzigiDgjtm (mntftm) <D®.*ft-mu:&< l 

rfc 0 . MflSB^^i* 2 09 ±ft*s J; K> Hi-ftim&tit 

[0115] *fc. 023 (B) T?MBSLftJ:Mc. U 
40 — tf5fcag2 0 1 *>^©3tmWSL«:j: 0SS^{4b/ti 
0T^> ffl»ftS«S*§fi3RT-2 0 2 a. 2 0 2 b*>6 
©36*©tUWSe«-5E{Ciftllf $n-5©t?. H2 6tCfe 

I?2 0 2a, 20 2 bjSffi^WdS'( , >f-^U-5?2 0 
7©S^/hU>X2 5 l©*©^^*vd7aic^fc 
<t*©g«>«:?&£-"& < . ^TrM.BPJ#j^2 0 9_h©Bg 

a»*^©se»t>j(s«'r* aeatc/h? < «cs. 

[0116] Sf-3T;*^W©«igi!£S«tt. u-ifTts 
50 2 0 1 &Z<DU-1?-ms%.&.LXM&SiC&t&tf&jE 
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0"C«r>SJKT?*4. m. *«3BB#ai 1 scrag 1 2 

[01 1 7 ] 0 2 7 (C±i£d6ffl<DjRN!&K£L S I * 
VLSIfO^?^7>. CCD, KSl-b>-^, jfc 

[0 118]I2 7(Cfel>T, 2 9 1ttArFi*->7 

2 0 1^6©^Ptf3t^«:0?S©hr-ABtt{cSJi5-r*/c 10 
e*O^^^S. 292tt=Jfc-U>hft U- if^fe 

7fc¥^ . 2 9 3tivx*2 0 9©@g&;-!£->cDtSHS 

«xt*ti^«*suB-raaiBft^*. 2 9 4ti»& (-> 

X. 2&CinL;fc^tt4|BJt;^fvf{cy:S2 2 

[01 19] U— !f-3feiS2 0 1 #>6©U — tf-ftti. 
&J£3fr^2 9 3**ftiRSS«liESh-Cl>i5c«,»«^{ct3:^ 

h;HI8©¥ffiiH# 1 p m - 3 d mfiatCijI^lig-fbS 20 

7s^.t> h;Mg©3MBitI*il 0 pmHiffl*4t 

[0120] KJfc)fc£jR2 93i 0-Ctttt«©U>X* 
T-©^t , ^0/c3t^ J f'ffiiS[©U>X^i^< 4 

t-^©iaffi« 4 xmm l itx&m*wmo u > xst^p 

44>ft< ife— tfe©*^7*-A^©mf3fc^^iT' 
«(S0fc**JR*«fieffl-C#4. &JR2l©ffiEB\ 5l>K 30 
»*ffl (T-^Sfc) ©a&5«H5TJ:»jfiS4aM!©u>x 

ft ©#ffc#£ D -5 «fc 5 Cc#j£ L fc 9 f 4. 
[0 12 1] U— V%M2 0 1 #>e*miOfcU— tfftW: 
^FH*©= =7— °P<) U-U>X*if,^SS3t^l#0b5e 

i*»serjt«Bgi6?s2 9 lKAtrrs. c©#jii 

SS^7fe^2 9 1 (*. m.WL<Ois >; > K <) tj } \, U>X-$> f 
-Axw^omOffiShttiO, u — tf-3fe© 

(TfcWA x 4sh& ) mmmt<o^m<omma»%wim. 

40 

[0122] 36SiaSB#5s»2 9 1 K J: 0 KffiM^S 

^££C&C4£|!£<-gffn?-r>:3b--U> Mfe£# 
X2 9 2{CAtfU #5*S2 9 ZiC^VX^ytJWg. 

[0123] ^>^b-U> HbX#&2 9 2ibt 
«. m«^ea^3-2i593O^^#B©0 l{cg§^3ti-CI,» 
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(54) LIGHTING DEVICE AND ALIGNER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make switching between normal 
lighting method and deformed lighting method easier while allowing 
an irradiated surface to be lit evenly up high lighting efficiency, by 
providing an optical flux adjusting means near an out-going surface 
of an optical flux mixing means, for allowing adjustment of light 
quantity distribution on an incidence surface of a plurality of 
optical-flux generating means. 

SOLUTION: An optical flux from an out-going angle preserving 
optical element is made to generate a condensed point by a 
condensing optical system 10, then it is made incident on an 
incidence surface 3a of an optical pipe (optical flux mixing means) 
3. Near an out-going surface 3b of an optical pipe 2, optical flux 
adjusting means 11a and 11b which can be detached/attached for 
replacement are provided, for regulating the optical flux distribution 
out-going from the optical pipe 3. The optical flux adjusting means 
11a forms such effective light source as of zone of larger outside 
diameter on an incidence surface 5a of a plurality of optical-flux 
generating means 5 while the optical flux adjusting means 11b that 
of smaller outside diameter. A condenser lens 4 makes the light 

flags from a light flux adjusting means 1 1 condensed on the incidence surface 5a of the plurality of 
optical-flux generating means 5 comprising a fly-eye lens. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of thiB translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source, the condensing optical system which condenses the flux of light from this light 
source, and a flux of light mixing means to mix and inject the flux of light from this condensing optical system, 
In the lighting system which has the multi luminous flux generator which generates much partial flux of lights 
using the outgoing beam from this flux of light mixing means, and an exposure means to irradiate an irradiated 
plane where the flux of light from this multi luminous flux generator is piled up establishing a flux of light 
adjustment means near the outgoing radiation side of this flux of light mixing means, and constituting the 
quantity of light distribution by the plane of incidence of this multi luminous flux generator possible 
[ adjustment ] - [claim 2] Claim 1 characterized by having set up so that optical system may be arranged 
between said flux of light mixing means and said multi luminous flux generators and it may become 
abbreviation conjugate according to this optical system about the outgoing radiation side of this flux of light 
mixing means, and the plane of incidence of this multi luminous flux generator, or 2 lighting systems. 
[Claim 3] Said flux of light mixing means is claim I characterized by having the optical pipe, or the lighting 
system of 2. 

[Claim 4] For a concave outgoing radiation side side, a plane-of-incidence side is [ said flux of light adjustment 
means ] claims 1 and 2 to which it is characterized by consisting of an optical member with a convex conical 
surface, or the lighting system of 3. 

[Claim 5] For a concave outgoing radiation side side, a plane-of-incidence side is [ said flux of light adjustment 
means ] claims 1 and 2 to which it is characterized by consisting of an optical member with the convex multiple 
conical surface, or the lighting system of 3. 

[Claim 6] For a concave outgoing radiation side side, a plane-of-incidence side is [ said flux of light adjustment 
means ] claims 1 and 2 to which it is characterized by consisting of an optical member which has the flat 
surface which cut the top-most vertices of the convex multiple conical surface in respect of being level to an 
optical axis, or the lighting system of 3. 

[Claim 7] Said flux of light adjustment means is claims 1 and 2 characterized by having two diffracted-light 
study components which have zona-orbicularis-like distribution [ phase ], or the lighting system of 3. 
[Claim 8] Said flux of light adjustment means has the substrate which prepared the diffracted-light study 
component in the whole surface. The surface-integral rate of this diffracted-light study component is carried out 
to many fields on this whole surface, and the diffracted-light study component of each field is formed from the 
straight-line-like pattern. Moreover, claims 1 and 2 characterized by for the diffraction directions of the flux of 
light by the diffracted-light study component of each field differing mutually, and forming strong optical 
intensity distribution in the discrete location on said multi luminous flux generator [ else ] or 3 lighting systems. 

[Claim 9] The lighting system of claim 1-8 characterized by having established two or more flux of light 
adjustment means by which it was made for the quantity of light distribution on the plane of incidence of said 
multi luminous flux generator to differ, and having set up of these two or more flux of light adjustment means 
selectable [ one ] in an optical path given in any 1 term. 

Claim 10] Said multi luminous flux generator is the lighting system of claim 1-9 characterized by having the 
ye of a fly given in any 1 term. 

Claim 11] The lighting system of claim 1-10 characterized by having established the diaphragm from which an 
pening configuration differs according to the class of said flux of light adjustment means near the outgoing 
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DETAILED DESCRIPTION 



[oO01] Ied Description of &e Invention] 



of the projection aligner and device which usee la s^S^f ^l^ MU ^ ap P r ° ach of 
was acquired easily is suitable for the projection a li^eV of Tc, a ' *** 18 What &0m which hi S h resolution 
method, for example. Projection aligner of a step-and-repeat method, or a step and a scanning 

[0002] ' & 

—l^aml^ 

aligner for device manufacture of a semiS„ducto r 8 Jcv1™eTc ^e^, ^'"l ^ used f ° r *• 

reporc *" " nI * >r,ant "*« «*-»*> of the lighting system proposed in this official 

K^rStS^^^^ pressure mercutv lamp etc. 2 consists of 

ellipse mirror 2. 3 consists of the optical p^ofTorrfeSinT 5 «" ar ^ nged " ear 1 st focus ° f 
means, and, as for plane-of-incidence 3. of P this ODtfcSnST, With a flux of 

mirror 2 is carried out. It is the eye of the fly whose 4^!, V*" *" ^ f ° CUS 1 ™geme„t of the ellipse 
generator, and the condenser le ns 4is set uo ZZtlLS T" '""l whose 5 is a muIti Vinous flux 
of-incidence 5a of the eye 5 of ffly may b^ml »hK 8 . g ™ A ™ '° n edge 3b of *<= °P tiMl P'PO 3 and plane- 
that many optical constants of a SnLrleTI ^ITZTP^ "'fT' More ° ver - " is d «™ 
fi"t?f- "oidence 5a for a desired scale taor in toease 8 " ° f ° Utg ° ing radiation ed ^ 3b to 

SirdX^tS^S » — means, and is irradiating 

side 5b of the eye 5 of a fly e ' etC ' Me set usm « ,he flu * of light from outgoing radiation 

^tl^^^^Z^^ b d ef r ' r » ndenSi " g ™"» 6 1 "* «~ oany out 
section in alignment with an optical axis [ plane -° f - m<: ' dOT <* 301a of the optical pipe 3 J side in the cross 

of r sid — 3o — > *>.- 

earned out from injection side 301b as it is. ^ incidence from the light source image SO is 
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[001 1] the flux of light which carries out outgoing radiation of the flux of light reflected once only by upper 
part side-face 301c so that it may be supplied about upper part side-face 301c from the condensing point SO and 
the condensing point SI of conjugation ****, and is reflected once only at 301d of lower part side faces - 301d 
of lower part side faces ~ being related - the condensing point SO and condensing point S-l of conjugation 
**** from - outgoing radiation is carried out so that it may be supplied. 

[0012] After carrying out outgoing radiation of the flux of light reflected by upper part side-face 301c after 
reflecting at 30 Id of lower part side faces like the following so that it may be supplied from the condensing 
point SO, and reflecting by upper part side-face 301c, outgoing radiation of the flux of light reflected at 301d of 
lower part side faces is carried out so that it may be supplied from the condensing point S2. 
[0013] Therefore, outgoing radiation of the flux of light which has the light source image SO which carries out 
incidence in this optical pipe is carried out as substantially supplied by reflection of the 1 time or multiple times 
in a side face from many light source images. 

[0014] Consequently, the situation of the condensing point seen from the outgoing radiation side by reflection 
in each side face is the field S in which outgoing radiation side 301b comes to be illuminated by the flux of light 
from the condensing point of a large number distributed in the shape of a grid like drawing 36 , and the ** 
collection light spot of these large number is formed of it. The substantial surface light source is formed. 
[0015] therefore, outgoing radiation edge 301b of the optical pipe 3 ~ abbreviation - uniform illumination 
distribution can be acquired. 

[0016] Although the degree of the homogeneity becomes settled by the count of reflection of the flux of light 
within the optical pipe 3, detailed explanation is omitted here. 

[0017] The eye 5 of a fly consists of an array of two or more microlenses, and the outgoing radiation side 5b 
forms the secondary surface of light source. 

[0018] as already explained, outgoing radiation side 301b of the optical pipe 3 and plane-of-incidence 5a of the 
eye 5 of a fly are connected to abbreviation conjugate - having - **** - outgoing radiation side 301b of the 
optical pipe 3 - already - abbreviation - although uniform illumination distribution is formed, still more 
uniform illumination distribution is attained on an irradiated plane by carrying out incidence of it to the eye 5 of 
a fly, and irradiating an irradiated plane 7 with Koehler illumination with the exposure means 6. 
[0019] By the way, the resolution as which a projection aligner is required is also increasing with improvement 
in the degree of integration of the latest semiconductor device every year. In order to raise resolution, research 
and development in various approaches, such as short-wavelength-izing of the light source, adoption of a phase 
shift method, and adoption of deformation illumination, is done, and it is not necessary to add large 
modification and, and deformation illumination has especially the advantage that modification of the 
conventional mask pattern is unnecessary, to equipment conventionally. 

[0020] as the typical example of deformation illumination - the pupil of projection optics of an illumination- 
light study system, and abbreviation ~ in case the flux of light passes in a field [ **** ], the passage location of 
the flux of light with the approach of making it call the so-called 4-fold pole lighting restricted to four places 
estranged from the optical axis Especially two of the approaches by which the passage location of the flux of 
light is restricted an optical axis and in the shape of [ of this alignment ] zona orbicularis in the field of the 
aforementioned illumination-light study system and which are called the so-called ******** are common. 
[0021] Although 4-fold pole lighting has the remarkable effectiveness of the improvement in resolution, and 
increase of the depth of focus about especially the partem that consists of a line in every direction, about the 
pattern which consists of a line of the direction of slant, there is a fault which does not carry out deformation 
lighting rather and which usually gets worse rather than lighting. 

[0022] On the other hand, zona-orbicularis lighting has the description for which it does not depend in the 
direction of a pattern, although the effectiveness of the improvement in resolution and depth of focus increase is 
not more remarkable than 4-fold pole. 

[0023] As a lighting system using deformation illumination, by JP,5-251308,A, a zona-orbicularis-like flux of 
light conversion means to change parallel light into the zona-orbicularis-like flux of light is established between 
a light source means and an integrator, and oblique illumination of the illuminated field is carried out to 
homogeneity. 

[0024] In JP,5-283317,A or JP,6-2041 14,A, the optical element which deflects incoming beams in the 
predetermined direction between an ellipse mirror and an optical integrator and it can be inserted [ optical 
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element ] is arranged, the optical intensity distribution of the plane of incidence of an optical integrator are 

changed, and the irradiated plane is illuminated. 

[0025] 

[Problem(s) to be Solved by the Invention] The lighting system mentioned above can be improved, the change 
of illumination and deformation illumination can usually illuminate an irradiated plane to homogeneity at high 
lighting effectiveness easily, and this invention aims at offer of the manufacture approach of the lighting system 
which can manufacture the device of a high degree of integration easily and the projection aligner using it, and a 
device. 
[0026] 

[Means for Solving the Problem] The condensing optical system to which the lighting system of this invention 
condenses the flux of light from the light source (1-1) and this light source, A flux of light mixing means to mix 
and inject the flux of light from this condensing optical system, and the multi luminous flux generator which 
generates much partial flux of lights using the outgoing beam from this flux of light mixing means, It is 
characterized by establishing a flux of light adjustment means near the outgoing radiation side of this flux of 
light mixing means, and constituting the quantity of light distribution by the plane of incidence of this multi 
luminous flux generator possible [ adjustment ] in the lighting system which has an exposure means to irradiate 
an irradiated plane, where the flux of light from this multi luminous flux generator is piled up. 
[0027] Especially, optical system is arranged between said (1-1-1) flux of light mixing means and said multi 
luminous flux generators, and set up to become abbreviation conjugate according to this optical system about 
the outgoing radiation side of this flux of light mixing means, and the plane of incidence of this multi luminous 
flux generator. 

(1-1-2) Said flux of light mixing means should have the optical pipe. 

(1-1-3) As for said flux of light adjustment means, a plane-of-incidence side should consist of an optical 

member in which a concave outgoing radiation side side has a convex conical surface. 

(1-1-4) As for said flux of light adjustment means, a plane-of-incidence side should consist of an optical 

member in which a concave outgoing radiation side side has the convex multiple conical surface. 

(1-1-5) As for said flux of light adjustment means, a plane-of-incidence side should consist of an optical 

member which has the flat surface where the concave outgoing radiation side side cut the top-most vertices of 

the convex multiple conical surface in respect of being level to an optical axis. 

(1-1-6) Said flux of light adjustment means should have two diffracted-light study components which have 
zona-orbicularis-like distribution [ phase ]. 

(1-1-7) Said flux of light adjustment means has the substrate which prepared the diffracted-light study 
component in the whole surface. The surface-integral rate of this diffracted-light study component is carried out 
to many fields on this whole surface, and the diffracted-light study component of each field is formed from the 
straight-line-like pattern. Moreover, the diffraction directions of the flux of light by the diffracted-light study 
component of each field differ mutually, and form strong optical intensity distribution in the discrete location on 
said multi luminous flux generator [ else ]. 

(1-1-8) Establish two or more flux of light adjustment means by which it was made for the quantity of light 
distribution on the plane of incidence of said multi luminous flux generator to differ, and set up one of these two 
or more flux of light adjustment means selectable into an optical path. 
(1-1-9) Said multi luminous flux generator should have the eye of a fly. 

(1-1-10) It is characterized by having established the diaphragm from which an opening configuration differs 
according to the class of said flux of light adjustment means near the outgoing radiation side of said multi 
luminous flux generator exchangeable etc. 

[0028] It is characterized by the projection aligner of this invention carrying out projection exposure of the 
pattern on the body side established in the irradiated plane (2-1) according to projection optics at the exposure 
substrate using the lighting system of a configuration (1-1). 

(2-2) It is characterized by synchronizing the pattern on the body side established in the irradiated plane 
according to projection optics with the velocity ratio made equivalent to the projection scale factor of this 
projection optics in the optical axis and perpendicular direction of this projection optics at an exposure 
substrate, scanning it, and exposing the both sides of this body and this exposure substrate. 
[0029] the manufacture approach of the device of this invention - a configuration (2-1) - or (2-2) is 
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characterized by carrying out the development of this exposure substrate, and manufacturing a device, after 
carrying out projection exposure on an exposure substrate using a projection aligner according to the pattern 
projection optics on a body (3-1) side. 
[0030] 

[Embodiment of the Invention] It is the important section schematic diagram of the operation gestalt 1 of the 
projection aligner with which drawing 1 used some important section schematic diagrams of the operation 
gestalt 1 of the lighting system of this invention, and drawing 2 used the lighting system of this invention. 
[0031] The projection aligner of this operation gestalt can apply a step-and-repeat method, and a step and a 
scanning method. 

[0032] Among drawing, 20 are the light source and consist of excimer laser, extra-high voltage small ****, etc. 
which emit ultraviolet rays, far ultraviolet rays, etc. the flux of light which carried out outgoing radiation of the 
light source 20 should pass the flux of light plastic surgery means 21 ~ pass the incoherent-ized means 22 after 
making it a desired flux of light configuration — it changes into the low flux of light of coherence, and further, 
by the outgoing radiation angle preservation optical element 23, after eliminating the effect by vibration 
between the light source 20 and a projection aligner etc., incidence is carried out to the condensing optical 
system 10. 

[0033] After the flux of light from the outgoing radiation angle preservation optical element 23 makes a 
condensing point from the condensing optical system 10, incidence of it is carried out to plane-of- incidence 3 a 
of the optical pipe (flux of light mixing means) 3. the drive which is not illustrated near the outgoing radiation 
edge (outgoing radiation side) 3b of the optical pipe 3 ~ attachment and detachment ~ the exchangeable flux of 
light adjustment means 1 1 (11a, 1 lb) is established, and desired regulation is added to the flux of light 
distribution which carries out outgoing radiation of the optical pipe 3. 

[0034] The flux of light adjustment means 11 (11a, 1 lb) has changed to the plane-of-incidence side from the 
prism member (optical member) which has the conical surface of a convex at the outgoing radiation side side of 
concave, as shown in drawing 3 (A) and (B), the vertical angles differ in the flux of light adjustment means 11a 
and 1 lb, and the direction of flux of light adjustment means 11a serves as a configuration of a convex with it 
compared with flux of light adjustment means 1 lb. [ a small namely, include angle and ] [ sharper ] The 
direction of flux of light adjustment means 1 la forms in plane-of-incidence 5a of the multi luminous flux 
generator 5 with which the direction of the zona orbicularis with a big outer diameter and flux of light 
adjustment means lib mentions the effective light source of the zona orbicularis with a small outer diameter 
later. 4 is a condenser lens and is condensing the high speed from the flux of light adjustment means 1 1 to 
plane-of-incidence 5a of the multi luminous flux generator 5 which consists of the eye lens of a fly. 
[0035] A condenser lens 4 carries out image formation of the outgoing radiation side 3b of the flux of light 
mixing means 3 to plane-of-incidence 5a of a multi luminous flux generator 5 for a predetermined scale factor, 
and both sides are made to become abbreviation conjugation relation mutually. 

[0036] It is the secondary light source near the outgoing radiation side 5b of the eye 5 of a fly, and unnecessary 
light is shaded there and the effective light source of a request configuration is orthopedically operated by the 
configuration. 12 — extracting — coming out — it is — near outgoing radiation side 5b of a multi luminous flux 
generator 5 — a drive ~ attachment and detachment — it is prepared exchangeable. Drawing 12 has two or more 
drawing (12a, 12b). 

[0037] Drawing 12a and 12b has opening shown in drawing 4 (A) and (B). In drawing 4 , a shadow area is the 
protection-from-light section. 

[0038] 6 is an exposure means, condenses the flux of light which passed opening of diaphragm 12 among the 
flux of lights from outgoing radiation side 5b of the eye 5 of a fly, and is carrying out Koehler illumination of 
the irradiated plane (reticle) 7. 

[0039] 24 is projection optics and has projected the pattern drawn on the reticle (mask) 7 on the exposure 
substrate (wafer) 25. 

[0040] In the projection aligner of this operation gestalt, it is changed into deformation lighting, such as zona- 
orbicularis lighting and 4-fold pole lighting, by exchanging the flux of light adjustment means 1 la and 1 lb etc. 
for insertion or other flux of light adjustment means. 

[0041] He shades unnecessary light and is trying to form a desired effective light source configuration in 
accuracy more by inserting diaphragm 12 if needed near the outgoing radiation side 5b of a multi luminous flux 
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generator 5 in that case. 

[0042] Next, the descriptions other than the configuration mentioned above among the configurations of this 
operation gestalt are explained. 

[0043] The illumination distribution formed by plane-of-incidence 5a of the eye 5 of a fly by the flux of light 
adjustment means 1 1 changes with optical arrangement of plane-of-incidence 5a of the configuration of the flu: 
of light adjustment means 1 1, the flux of light adjustment means 1 1, a condenser lens 4, and the eye 5 of a fly, 
aberration of a condenser lens 5, etc. 

[0044] When flux of light adjustment means 1 1 a shown in drawing 3 (A) as a flux of light adjustment means 1 1 
is used, as shown in drawing 5 , zona-orbicularis-like illumination distribution may be formed on plane-of- 
incidence 5a of the eye 5 of a fly, and an umbra and a bright section may have [ those reinforcement ] an abrupt 
change very much. 

[0045] The shadow area in drawing 5 is a part by which light is irradiated, and the optical reinforcement in the 
XX' cross section is shown below. Since the unnecessary light to desired effective light source distribution 
hardly arises in this case as shown in drawing 5 , the above-mentioned drawing 12a becomes unnecessary. 
[0046] On the other hand, as shown in drawing 6 depending on an illumination system, a sagging ** case has 
the upper part and the lower part like Gaussian distribution in the cross section of the optical reinforcement of 
the zona orbicularis. In that case, unnecessary light is shaded by using diaphragm 12a shown in drawing 4 (A). 
[0047] The slash section of drawing 7 shows the part which contributes to formation of effective light source 
distribution, without being shaded when extracting and using 12a. 

[0048] Drawing 8 is an explanatory view at the time of exchanging flux of light adjustment means 1 1 a for flux 
of light adjustment means 1 lb in drawing 1 . 

[0049] As shown in drawing 9 the same with having mentioned above also in this case, zona-orbicularis-like the 
bright section and umbra of illumination distribution of an eye 5 of plane-of-incidence 5a may carry out an 
abrupt change very much. [ of a fly ] In this case, it extracts and 12b is unnecessary. On the other hand, when 
the intensity distribution in plane-of-incidence 5a of the eye 5 of a fly show drawing 10 , unnecessary light is 
too shaded using diaphragm 12b. The slash section of drawing 1 1 shows the part which it is not shaded when 
extracting and using 12b, but contributes to formation of effective light source distribution. 
[0050] The above can respond also to deformation lighting, such as 4- fold pole, by changing the flux of light 
adjustment means 1 1 similarly, although the case where zona-orbicularis lighting was formed was described. 
[0051] Flux of light adjustment means 11c shown in drawing 3 (C) is the outer diameter of the flux of light 
adjustment means for forming 4-fold pole lighting, and consists of the prism member which has 4 pyramidal- 
surface configuration of a convex in a plane-of-incidence side at the outgoing radiation side side of concave. 
[0052] Thereby, the flux of light carries out incidence only to the shadow area shown in plane-of-incidence 5a 
of the eye 5 of a fly at drawing 12 . Under the present circumstances, it changes into diaphragm 12c which also 
shows a diaphragm to drawing 4 (C), the effective light source is formed only in the part which showed the 
slash to drawing 13 R> 3, and the desired effective light source is formed. In addition, drawing and drawing 13 
under drawing 12 show the intensity distribution in the AA' cross section of drawing on drawing 12 . 
[0053] In this case, as already stated in explanation of zona-orbicularis lighting, although the illumination 
distribution by the side of plane-of-incidence 5a of the eye 5 of a fly is the case where it has an abrupt change 
by the bright section and the umbra, since it is the same as having mentioned above about a case [ like Gaussian 
distribution ] whose it is, explanation is omitted. 

[0054] Moreover, about the location from the optical axis of the discrete intensity distribution of 4-fold pole, 
like the prism member of zona-orbicularis lighting, it is adjusting the vertical angle of a four-sided pyramid, and 
can adjust to the location of arbitration. 

[0055] 1 Id of flux of light adjustment means shown in drawing 3 (D) is the explanatory view of the outer 
diameter of the flux of light adjustment means for forming the effective light source which has intensity 
distribution, though intensity distribution are discretely as weak as 4-fold pole into other parts of 4-fold pole 
instead of the strong effective light source. 

[0056] The flux of light adjustment means of drawing 3 (D) makes Taira the concave of the prism member of 
flux of light adjustment means 1 1 c of drawing 3 (C), and the top-most vertices of a convex. The intensity 
distribution of the flux of light which carries out incidence to the eye 5 of a fly by this came to be shown in 
drawing 14 . 
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[0057] With this operation gestalt, as explained above, it is not necessary to adjust especially other optical 
members, and high deformation lighting of effectiveness is enabled in the lighting system using the flux of lij 
mixing means 3 and a multi luminous flux generator 5 only by inserting the flux of light adjustment means 1 1 
corresponding to desired effective light source distribution immediately after the flux of light mixing means 3 
[0058] Moreover, by insertion of a flux of light accommodation means, when un-arranging arises in an 
illumination system, also at the time of the usual lighting which does not use a flux of light accommodation 
means, a flux of light accommodation means, abbreviation, etc. are by carrying out, and the optical path lengtl 
parallel plate is inserted, and although the optical path length between a flux of light mixing means and a 
condenser lens changes therefore, at the time of deformation lighting, you may constitute so that it and a flux o 
light accommodation means may be exchanged. 

[0059] Drawing 1 5 is some important section schematic diagrams of the operation gestalt 2 of the lighting 
system of this invention. 

[0060] The points which this operation gestalt formed the diffracted-light study components 1 1 1 and 1 12 at the 
front rear face of plane-parallel-plate 111a instead of the prism member of a predetermined configuration as a 
flux of light adjustment means 1 1 (1 le, 1 If), and were constituted compared with the operation gestalt 1 of 
drawing 1 differ, and other configurations are the same. 

[0061] The same code number is given to the same element as the element shown by drawing 1 among drawing. 

[0062] this operation gestalt — the operation gestalt 1 — the same — near outgoing radiation edge 3b of the flux 
of light mixing means optical pipe 3 ~ attachment and detachment — the flux of light adjustment means lie and 
1 If prepare exchangeable — having —**** — moreover — the same — near outgoing radiation side 5b of the eye 
5 of a fly — attachment and detachment — the exchangeable diaphragms 12e and 12f are established. 
[0063] The flux of light adjustment means 1 le and 1 If prepare and constitute the diffracted-light study 
components 1 1 1 and 1 12 respectively at the front rear face of plane-parallel -plate 1 1 la, as shown in drawing 

[0064] Drawing 1 6 shows the schematic diagram and some enlarged drawings in a cross section including the 
optical axis La of flux of light adjustment means lie. The blazed configuration of flux of light adjustment 
means 1 le is as having been shown in the enlarged drawing in drawing. That is, when light carries out 
incidence of the diffracted-light study component 1 1 1 perpendicularly, it has the operation which makes an 
optical axis and an opposite direction diffract light. On the other hand, when light carries out incidence of the 
diffracted-light study component 1 1 2 perpendicularly, it has the operation which makes light diffract to an 
optical-axis La side. 

[0065] Supposing flux of light adjustment means 1 le is a flux of light adjustment means to form for example, 
zona-orbicularis lighting, phase distribution of the diffracted-light study components 1 1 1 and 1 1 2 will serve as 
a diffracted-light study component which consists of concentric circular patterns centering on an optical axis as 
shown in drawing 17 . 

[0066] Moreover, supposing flux of light adjustment means 1 1 e is a flux of light adjustment means to form 4- 
fold pole lighting, phase distribution of the diffracted-light study components 1 1 1 and 1 12 will serve as a 
diffracted-light study component arranged so that it may intersect perpendicularly with the pattern which 
adjoins a straight-line-like pattern, as shown in drawing 18 . 

[0067] Moreover, supposing flux of light adjustment means 1 le is a flux of light adjustment means to form the 
effective light source distribution shown in drawing 14 , the diffracted-light study components 1 1 1 and 1 12 will 
turn into a diffracted-light study component of the configuration it was made not to have a diffraction operation 
from what consisted of diffracted-light study grids of the shape of a straight line of drawing 1818 in a part for a 
core including an optical axis La, as shown in drawing 19 . 

[0068] With this operation gestalt, various deformation lighting is efficiently formed by adjusting the 
distribution of the flux of light which carries out incidence to the eye 5 of a fly with these diffracted-light study 
components. Moreover, as the operation gestalt 1 described, when the intensity distribution on plane-of- 
ncidence 5a of the eye 5 of a fly have a slope like Gaussian distribution, extract near the eye 5 outgoing- 
adiation side 5b of a fly, prepare 1 2, it is made to change to compensate for modification of the flux of light 
djustment means 1 1 , and effective light source distribution of a desired configuration is formed. 
)069] As explained above, it is not necessary to adjust especially other optical members, and high deformation 
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lighting of effectiveness is enabled only by inserting the flux of light adjustment means 1 1 corresponding to 
desired effective light source distribution immediately after the flux of light mixing means 3 in the lighting 
system using the flux of light mixing means 3 and a multi luminous flux generator 5 also in the operation gestalt 
2. 

[0070] Furthermore, since the flux of light adjustment means 11 of the operation gestalt 1 consisted of prism 
members, in the effective light source distribution for which it asked, it had processed the prism member based 
on it. On the other hand, since the flux of light adjustment means is constituted using a diffracted-light study 
component in this operation gestalt, if it is the range which micro processing for having a function as a 
diffracted-light study component allows, any flux of light adjustment means can be created easily. 
[007 1 ] It is desirable from points, such as effectiveness and a manufacture error, to form like as a binary optical 
element which was shown in drawing 1 6 at that time and which used the optical lithography technique, and 
considering effectiveness, it is desirable to consider as the binary optical element of 8 or more level. 
[0072] Drawing 20 is some important section schematic diagrams of the operation gestalt 3 of the lighting 
system of this invention. 

[0073] The points which this operation gestalt carries out opposite arrangement of the two members 111b and 
112 which formed the diffracted-light study component 111 (1 12) in the whole surface of plane-parallel -plate 
11 la (11 lb) as a flux of light adjustment means 11 compared with the operation gestalt 2 of drawing 15 , and 
are constituted differ, and other configurations are the same. 

[0074] The same code number is given to the same element as the element shown by drawing 15 among 
drawing. 

[0075] this operation gestalt — the operation gestalt 2 — the same — near outgoing radiation edge 3b of the flux 
of light mixing means (optical pipe) 3 - attachment and detachment - the flux of light adjustment means 1 lg 
and 1 lh prepare exchangeable — having — **** — moreover — the same — near outgoing radiation side 5b of 
the eye 5 of a fly — attachment and detachment — the exchangeable diaphragms 12g and 12h are established. 
[0076] Respectively, as shown in drawing 21 R> 1, on the whole surface of plane-parallel plates 111a and 1 12a, 
the flux of light adjustment means 1 lg and 1 lh carry out opposite arrangement, and constitute the members 
111b and 1 12b which formed the diffracted-light study components 111 and 1 1 2. Drawing 21 shows the 
schematic diagram and some enlarged drawings in a cross section including the optical axis La of 1 1 g of flux of 
light adjustment means. 

[0077] 1 lg of flux of light adjustment means has two diffracted-light study components 111 and 112. The 
configuration has changed to the plane of incidence of plane-parallel-plate 11a, and the outgoing radiation side 
of plane-parallel-plate 1 12a from the blazed ****** diffraction-grating component. 

[0078] Since other operations and configurations are the same as that of the operation gestalt 2, explanation is 
omitted. 

[0079] As explained above, it is not necessary to adjust especially other optical members, and high deformation 
lighting of effectiveness is enabled only by inserting the flux of light adjustment means 1 1 corresponding to 
desired effective light source distribution immediately after the flux of light mixing means 3 in the lighting 
system using the flux of light mixing means 3 and a multi luminous flux generator 5 also in the operation gestalt 
3. 

[0080] Moreover, since the flux of light adjustment means is constituted using a diffracted-light study 
component like the operation gestalt 2 If it is the range which micro processing for having a function as a 
diffracted-light study component allows In that case, any flux of light adjustment means can be created easily, it 
is desirable from points, such as effectiveness and a manufacture error, to form a diffracted-light study 
component as a binary optical element which used the optical lithography technique, and considering 
sffectiveness, it is desirable to consider as the binary optical element of 8 or more level. 

008 1 ] Furthermore, with this operation gestalt, it separates into two plane-parallel-plates 1 1 1 a of the diffracted- 
ight study components 1 1 1 and 1 12, and a 1 12a member, and constitutes, and the part and glass thickness are 
educed. 

0082] Drawing 22 is the important section schematic diagram of the operation gestalt 4 of the lighting system 
>f this invention, and is the schematic diagram of the lighting system used for the projection aligner of the step 
c repeat die which manufactures devices, such as semiconductor chips, such as LSI and VLSI, and CCD, a 
mgnetometric sensor, a liquid crystal device, or a step & scan mold. It explains focusing on a different 
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configuration from each operation gestalt mentioned above in the operation gestalt 4 below. 

[0083] In drawing 22 201 Laser light sources, such as ArF excimer laser (wavelength of about 193nm), and KrF 

excimer laser (wavelength of about 248nm), The outgoing radiation (it saves) include-angle preservation optical 

element from which the outgoing radiation angle of the flux of light which carries out outgoing radiation does 

not change even if incident light displaces 202, 203 shows illuminated bodies, such as condensing optical 

system and a mask (reticle) with which, as for a multi luminous flux generator and 208, condensing optical 

system was formed, and, as for zoom optical system and 207, the device pattern was formed [ 204 ] for a flux of 

light mixing means and 205, as for 209. Moreover, AX shows the optical axis of a lighting system. 

[0084] 1 1 can apply the same configuration as each operation gestalt which is a flux of light adjustment means 

and was mentioned above. 12 can apply the same configuration as each operation gestalt which is a diaphragm 

and was mentioned above. 

[0085] The condensing optical system 208 and the zoom optical system 205 consist of two or more lens 
elements fundamentally, and have at least one mirror for bending an optical path depending on the case. 
Moreover, the number of lens elements may be one. Two or more lens elements of two or more lens elements of 
especially zoom optical system are constituted so that it may move in accordance with an optical axis AX with a 
non-illustrated drive, and they have changed the image formation scale factor by moving two or more lens 
elements in the direction of an optical axis by predetermined relation, fixing the location of an image formation 
side. 

[0086] The flux of light mixing means 204 is the optical pipeline bundle which bundled the optical pipeline or 
two or more optical pipelines of a single. An optical pipeline consists of the optical element of hollow like the 
glass rod which consists of the multiple drill which cut the multiple column [ using ** material with sufficient 
permeability (a quartz and fluorite) ], or top-most- vertices side to the laser light from the laser light source 201 , 
and the kaleidoscope (kaleidoscope) which each reflector was made to meet and constituted the plane mirror of 
three or more sheets in tubed. It becomes the multiple drill from which, as for the appearance, the optical 
element of this hollow also cut the multiple column or top-most- vertices side. It has a reflection factor flat [ the 
reflector (in the case of a glass rod in the case of an interface with air, and a hollow optical element, it is an 
inside reflector) in the side face of an optical pipeline ], and high, making it spread, the flux of light mixing 
means 204 reflecting a part of incident light [ at least ] according to the reflector of the side face, and mixing 
two or more beams of light of incident light - the optical outgoing radiation side 204' - or intensity distribution 
form the uniform surface light source (light) in the near. What has the same function as the flux of light mixing 
means 204 and this hereafter is also called "internal reflection mold integrator." 

[0087] A multi luminous flux generator 207 consists of an eye lens, an optical-fiber bundle, etc. of a fly which 
consist of two or more microlenses, and forms the surface light source (light) which divides into two or more 
parts the wave front of the incident light which carried out incidence to the optical plane-of-incidence 207', and 
changes from two or more point light sources to the 207" of irradiation labor attendant and its near. The light 
from two or more point light sources forms the surface light source (light) with uniform intensity distribution in 
an overlap predetermined flat surface mutually through latter optical system. What has the same function as a 
multi luminous flux generator 207 and this hereafter is also called "wavefront-splitting mold integrator." 
[0088] Incidence of the laser beam injected from the laser light source 201 is carried out to the preservation 
optical element 202 whenever [ outgoing radiation outlet angle ] through the flux of light leading-about optical 
system which consists of non-illustrated a mirror and a relay lens. The outgoing radiation include-angle 
preservation optical element 202 consists of aperture 221 and a lens system 222, as shown in drawing 23 (A), 
and even if it displaces within limits to which an optical axis AX and incoming beams tend to cross at right 
angles and changes from the flux of light 227 to the condition of the flux of light 228, the outgoing radiation 
include angle (aperture angle) phi of the flux of light injected from the outgoing radiation include-angle 
preservation optical element 202 has a fixed property. 

[0089] Moreover, the eye lens of the fly which consists of two or more microlenses 223 as shown in drawing 23 
R> 3 (B) may constitute the outgoing radiation include-angle preservation optical element 202. In this case, it 
depends for the outgoing radiation include angle phi on the configuration of a microlens. Even if it also 
displaces the optical element 202 of drawing 23 (B) within limits to which an optical axis AX and incoming 
beams tend to cross at right angles and it changes from the flux of light 227 to the condition of the flux of light 
228, the outgoing radiation include angle (aperture angle) phi of the flux of light which carries out outgoing 
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radiation from the outgoing radiation include-angle preservation optical element 202 is fixed. In addition, 
wavefront-splitting mold integrators other than the eye lens of a fly can apply as an outgoing radiation include- 
angle preservation optical element 202. 

[0090] It is once condensed before an internal reflection mold integrator according to the condensing optical 
system 203, and incidence of the flux of light (in the case of the eye lens of a fly, it is multi luminous flux) 
injected at the outgoing radiation include angle phi from the outgoing radiation include-angle preservation 
optical element 202 is carried out in the state of emission into the internal reflection mold integrator 204 after 
that. Reflecting multiply in respect of the internal reflection, the emission flux of light which carried out 
incidence to the internal reflection mold integrator 204 passes through the interior, and forms two or more 
virtual images (apparent light source image) of a laser light source 201 in a flat surface perpendicular to an 
optical axis AX. Therefore, in irradiation labor attendant 204' of the internal reflection mold integrator 204, 
since two or more flux of lights which are in sight as if it injected from the virtual image of these plurality pile 
up mutually, the illumination distribution in irradiation labor attendant 204' becomes homogeneity. This 
phenomenon is explained later using drawing 25 . 

[0091] The angle of divergence of the laser light when carrying out incidence to the internal reflection mold 
integrator 204 (it is dependent on the outgoing radiation include-angle preservation optical element 202 and the 
condensing optical system 203), If the configuration of the internal reflection mold integrator 204 is determined 
considering width of face (path) as the die length of the internal reflection mold integrator 204 The optical-path- 
length difference of each laser beam which comes out of each virtual image and carries out incidence to the 
illuminated body 209 can set up more than the coherence length of a laser beam proper. To ., now drawing 22 
which can suppress generating of the speckle on the illuminated body 209 by carrying out by reducing the 
temporal coherence of laser light, return, The surface light source (light) with the uniform illumination 
distribution (optical intensity distribution) formed in optical outgoing radiation side 204' of the internal 
reflection mold integrator 204 For a desired scale factor, expansion image formation will be carried out by the 
zoom optical system 205 through the flux of light adjustment means 1 1 on optical plane-of-incidence 207' of the 
wavefront-splitting mold integrator 207, and the homogeneity light source image 206 will be formed on optical 
plane-of-incidence 207*. 

[0092] If the homogeneity light source image 206 is formed on optical plane-of-incidence 207', the optical 
intensity distribution of optical plane-of-incidence 207' will be imprinted as it is by 207" of irradiation labor 
attendants of the wavefront-splitting mold integrator 207, and the surface light source with the optical uniform 
intensity distribution to which each reinforcement changes from many mutual almost equal point light sources 
will be formed in 207" of irradiation labor attendant, and its near. 

[0093] Since each flux of light injected from many point light sources of 207" of irradiation labor attendant and 
its near illuminates a body through diaphragm 12 so that it may overlap mutually on the illuminated body 209 
according to the condensing optical system 208, the illumination distribution of the illuminated body 209 whole 
serves as homogeneity. 

[0094] The above-mentioned "desired scale factor" is a scale factor to which the magnitude of the homogeneity 
light source image 206 is set so that the aperture angle (outgoing radiation include angle) alpha of the exposure 
flux of light which carries out incidence to the irradiated body 209 may become the optimal value for exposure, 
and in the case of the mask (reticle) with which an illuminated body has a detailed pattern, according to the 
class (size of the minimum pattern line breadth) of mask pattern, this "desired scale factor" is changed. 
[0095] if optical outgoing radiation side numerical aperture of the zoom optical system 205 which depends for 
the optical incidence side numerical aperture of the zoom optical system 205 depending on the aperture angle 
(outgoing radiation include angle) beta of the flux of light which carries out outgoing radiation from the internal 
reflection mold integrator 204 on the aperture angle (whenever [ incident angle ]) theta of the flux of light 
which carries out incidence to NA' and the wavefront-splitting mold integrator 207 is made into NA" when 
setting "a desired scale factor" to m - NA'=m-NA" It is materialized. Here, as for the magnitude of an include 
angle theta, it is desirable from a viewpoint of the use effectiveness of the illumination light that it is the range 
which does not exceed the optical incidence side numerical aperture NA of the wavefront-splitting mold 
integrator 207, and is the value possible nearest to this numerical aperture NA. 

[0096] Therefore, in the lighting system of this example, the value of an include angle theta is not based on the 
value change of a scale factor m, but is always made to be set as the optimal include angle which suited the 
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incidence side numerical aperture of the wavefront-splitting mold integrator 207. 

[0097] That is, conditions of exposure, such as a class of mask, change, and when changing into extent which 
cannot disregard the value of the optimal scale factor m of the zoom optical system 205, it is made for the use 
effectiveness of the illumination light not to fall by changing the value of the aperture angle beta of the flux of 
light of the internal reflection mold integrator 204 which carries out outgoing radiation. In addition, if the 
optimal scale factor m for exposure of some conditions is decided, based on (1) type, the optimal include angle 
of the aperture angle beta of the flux of light which carries out outgoing radiation from the internal reflection 
mold integrator 204 (whenever [ angle-of-emergence / beta ]) will determine suitably. 

[0098] It uses that phi depends [ whenever / incident angle / of the flux of light in which the value of an include 
angle beta carries out incidence to the internal reflection mold integrator 204 ] for the lighting system of this 
example on the aperture angle (outgoing radiation include angle) epsilon of the flux of light from the outgoing 
radiation include-angle preservation optical element 202 whenever [ incident angle ] equally to phi. By 
switching the outgoing radiation include-angle preservation optical element 202 to the outgoing radiation 
include-angle preservation optical element from which other outgoing radiation include angles epsilon differ 
according to exposure conditions, the value of an include angle theta is maintained uniformly or almost 
uniformly. 

[0099] A switch of this outgoing radiation include-angle preservation optical element 202 is explained using 
drawing 24 (A) and (B). 

[0100] In drawing 24 , the outgoing radiation include angle epsilon of 202a (=epsilona) is a small outgoing 
radiation include-angle preservation optical element, the outgoing radiation include angle epsilon (=epsilonb) is 
a large outgoing radiation include-angle preservation optical element, and 202b points out the same member as 
the code number explained by drawing 22 about other code numbers. 

[0101] Generally it sets to the lighting system of the projection aligner for semiconductor chip manufacture. 
Since it is required that the aperture angle (whenever [ incident angle ]) alpha of the flux of light which carries 
out incidence to the pattern formation side of the mask (reticle) which is the illuminated body 209 should be set 
as the optimal include angle, and the use effectiveness (quantity of light) of incoming beams should also be 
maintained highly In the lighting system of this example, the preservation optical element 202 was prepared 
whenever [ zoom optical-system and two or more outgoing radiation ], and it has attained by performing the 
change of zooming and an optical element if needed [, such as modification of the class of mask, ]. 
[0102] alpha shows the case (this condition is called condition of "small mho (sigma)".) of being comparatively 
small to a mask 209, whenever [ incident angle / of the flux of light which carries out incidence ], the minimum 
line width of the circuit pattern of a mask 209 comes size comparatively, and drawing 24 (A) corresponds to a 
case (it is the submicron range). In addition, sigma (sigma) means the ratio (nickel/Np) of several Np optical 
incidence side opening of the optical outgoing radiation side numerical aperture nickel of an illumination-light 
study system, and projection optics. 

[0103] In order to set up the condition of this small mho, it is necessary to carry out image formation of optical 
outgoing radiation side 204' (surface light source in there or its near) of the internal reflection mold integrator 
204 for a small scale factor on optical plane-of-incidence 207' of the wavefront-splitting mold integrator 207. 
Although this is attained by making small the scale factor of the zoom optical system 205, as mentioned above, 
theta needs to be maintained whenever [ incident angle ] by the optimal include angle depending on the 
configuration of the wavefront-splitting mold integrator 204. Then, while changing the scale factor of zoom 
optical system so that it may become a scale factor corresponding to the value of alpha whenever [ incident 
angle ] when changing into the condition of this small sigma value, an outgoing radiation include angle 
switches outgoing radiation include-angle preservation optical element 202b whose outgoing radiation include 
angle is epsilonb (>epsilona) to outgoing radiation include-angle preservation optical element 202a which is 
epsilona so that the value of theta may be maintained by the optimum value whenever [ incident angle ]. 
[0104] Whenever [ incident angle / of the flux of light which carries out incidence to a mask 209 ], alpha shows 
the case (this condition is called condition of "large mho (sigma)".) of being comparatively large, and drawing 
24 (B) corresponds, when the minimum line width of the circuit pattern of a mask 209 is comparatively small (it 
is the submicron range). In order to set up the condition of this large mho, it is necessary to carry out image 
formation of optical outgoing radiation side 204' (surface light source in there or its near) of the internal 
reflection mold integrator 204 to optical plane-of-incidence 207' of the wavefront-splitting mold integrator 207 
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for a large scale factor. Although this is attained by attributing the scale factor of the zoom optical system 205 
size greatly, as mentioned above, theta needs to be maintained whenever [ incident angle ] by the optimal 
include angle depending on the configuration of the wavefront-splitting mold integrator 4. Then, while 
changing the scale factor of zoom optical system so that it may become a scale factor corresponding to the value 
of alpha whenever [ incident angle ] when changing into the condition of this large sigma value, an outgoing 
radiation include angle switches outgoing radiation include-angle preservation optical element 202a whose 
outgoing radiation include angle is epsilona (<epsilonb) to outgoing radiation include-angle preservation optical 
element 202b which is epsilonb so that the value of theta may be maintained by the optimum value whenever 
[ incident angle ]. 

[0105] Here, although explanation which switches the image formation scale factor of zoom optical system and 
an outgoing radiation include-angle preservation optical element in two steps was performed, it can also 
constitute so that the image formation scale factor of zoom optical system and an outgoing radiation include- 
angle preservation optical element may be switched above a three-stage. Since the zoom optical system of the 
above-mentioned example can change a scale factor continuously in the predetermined range, scale-factor 
modification more than a three-stage is easy, therefore can be used as it is, and the outgoing radiation include- 
angle preservation optical element should just prepare three or more kinds of outgoing radiation include-angle 
preservation optical elements from which a focal distance differs mutually, in addition, the condensing location 
(the real image of the light-emitting part which is in infinite distance in the case of this example, or a virtual 
image is a location absolutely) of the laser light by them even if it switches an outgoing radiation include-angle 
preservation optical element abbreviation ~ it considers as the configuration maintained uniformly. 
[0106] Moreover, two or more sorts of image formation optical system from which an image formation scale 
factor differs mutually as zoom optical system is prepared, and you may make it establish one image formation 
optical system alternatively between two integrators 204 and 207. On the other hand, the zoom optical system 
which has two or more lenses which move in the direction of an optical axis may be used for an outgoing 
radiation include-angle preservation optical element. 

[0107] Next, why the illumination distribution of irradiation labor attendant 204' of the internal reflection mold 
integrator 204 becomes homogeneity is explained using drawing 2525 . 

[0108] In drawing 25 , the internal reflection mold integrator 204 presupposes that it is a hexagonal prism-like 
glass rod. In addition, drawing 25 is a sectional side elevation including an optical axis AX. 
[0109] The laser light from the condensing non-illustrated optical system 203 once condenses to a focus P0 
(image formation), and serves as the emission flux of light which has an angle of divergence phi after that. 
Since it is generally large reinforcement when laser light is excimer laser light at this time, it becomes an 
immense energy density and there is a possibility of destroying coating (antireflection film) and the ** material 
itself of optical plane of incidence of the internal reflection mold integrator 204 about focal P0. Therefore, in 
such a case, its distance is kept a little from a focus P0 as illustration, and it arranges the internal reflection mold 
integrator 204. 

[01 10] After the emission flux of light which carried out incidence to the internal reflection mold integrator 204 
passes through the interior, reflecting repeatedly in respect of internal reflection (the so-called total reflection), 
outgoing radiation of it is carried out from the internal reflection mold integrator 204, with emission include- ' 
angle 2041 at the time of carrying out incidence maintained. Since the flux of light reflected in each part of the 
internal reflection side of the internal reflection mold integrator 204 is emitting after reflection at this time, the 
flux of light reflected in each part forms virtual images PI, P2, P3, P4, P5, P6, P7, P8, P9, and PI 0 back as 
shown by the broken line. Although not illustrated, in the case of the glass rod of a hexagonal prism, the same 
virtual-image group as the above is further formed of 2 sets of remaining operations of an inside reflector pair in 
fact. 

[0111] Therefore, in irradiation labor attendant 204' of the internal reflection mold integrator 204, the flux of 
light of a large number which are visible as if it injected from the virtual image of these large number becomes 
overlap, and illumination distribution becomes homogeneity mutually. 

[0112] Drawing 26 shows drawing which looked at the array of the virtual-image (apparent light source image) 
group produced with the internal reflection mold integrator 204 of drawing 25 from the irradiation labor 
attendant of one microlens which constitutes the wavefront-splitting mold integrator 207 in arrangement of 
drawing 24 (A). In drawing 26 , 251 shows the microlens of the wavefront-splitting mold integrator 207, and PI 
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to P10 shows the virtual image of drawing 25 . When the internal reflection mold integrator 204 is the optical 
pipeline of a hexagonal prism, a virtual-image group is arranged in the shape of [ of a bee ] a blow hole, as 
drawing 26 shows, but when the internal reflection mold integrator 204 is the optical pipeline of the square 
pole, a virtual-image group is arranged in the shape of [ rectangular ] a grid. In addition, this virtual image is an 
image of the condensing point (point light source) of the laser light formed between the condensing optical 
system 203 and the internal reflection mold integrator 204. 

[01 13] Since the outgoing radiation include-angle preservation optical elements 202a and 202b are the eye 
lenses (m>-2, n>=2) of the fly which consists of the microlens of a mxn individual as the lighting system of 
this example was shown in drawing 24 (A), the virtual image of each of virtual-image groups consists of two or 
more images divided into mxn extent. Therefore, the virtual image with which these division two or more 
images were located in a line in the shape of [ of a bee ] a blow hole will be in sight, and these will correspond 
[ even the microlens of the wavefront-splitting mold integrator 207 ]. 

[0114] Therefore, the lighting system of this example makes [ many / very ] the number of the point light 
sources (effective light source) at the time of superimposing each flux of light from two or more point light 
sources (effective light source) formed in 207" of optical outgoing radiation side of the wavefront-splitting mold 
integrator 207, and its near on the illuminated body 209 according to the condensing optical system 208, and 
illuminating it, and makes it possible to illuminate a body 209 so that the illuminated body 209 whole may 
serve as more uniform illumination distribution. 

[01 15] Moreover, since epsilon is uniformly maintained whenever [ outgoing radiation / of the flux of light 
from the outgoing radiation include-angle preservation optical elements 202a and 202b ] even if the flux of light 
from a laser light source 201 carries out minute displacement according to disturbance as drawing 23 (B) 
explained Each of division two or more images in drawing 26 only carries out minute fluctuation, and there is 
no fluctuation in the virtual-image group which constitutes the shape of a blow hole of a bee. The fluctuation 
when seeing the whole virtual image in each microlens 25 1 of outgoing radiation include-angle preservation 
optical element 202a and the 202 b-wave region split mold integrator 207 on a macro becomes small to extent 
which is not almost, therefore can also disregard the effect of the illumination distribution on \ on the 
illuminated body 209 ]. 

[01 16] Therefore, even if the laser light from a laser light source 201 displaces the lighting system of this 
example, it is a system whose engine performance is very stable. In addition, the optical operation of the flux of 
light adjustment means 1 1 and diaphragm 12 is the same as that of each above-mentioned operation gestalt. 
[01 17] The operation gestalt 2 which applied the lighting system of the above-mentioned example to the step & 
repeat die which manufactures devices, such as semiconductor chips, such as LSI and VLSI, and CCD, a 
magnetometric sensor, a liquid crystal device, or the step & scan mold projection aligner at drawing 27 is 
shown. 

[0118] In drawing 27 , incoherent-ized optical system for flux of light plastic surgery optical system for 291 to 
operate orthopedically to the shape of beam of a request of the parallel flux of light from the laser light sources 
201, such as ArF excimer laser and KrF excimer laser laser, and 292 to make a coherent laser beam bundle 
incoherent, the projection optics on which 293 projects the actual size image or contraction image of a circuit 
pattern of a mask 209, and 294 show the wafer which applied sensitization material to the substrate (silicon and 
glass). Moreover, the same code number as drawing 22 is given to the same member as the member shown in 
drawing 22 here, and explanation is omitted. 

[0119] When chromatic-aberration amendment of the projection optics 293 is not carried out, half- value width 
of the spectral line is narrow-band-ized by lpm-3pm extent, and when chromatic-aberration amendment of the 
projection optics 293 is carried out, as for the laser light from the laser light source 201, half- value width of the 
spectral line is narrow-band-ized by the existing value of 10 or more pms. Moreover, when chromatic- 
aberration amendment of the projection optics 293 is carried out, the laser light which is not narrow-band-ized 
may be used. 

[0120] The optical system constituted from the optical system, two or more lens elements, and diffracted-light 
study components, such as kino form of at least one sheet, which were constituted from the optical system two 
or more lens elements, and the concave mirror of at least one sheet which were constituted only from two or 
more lens elements as projection optics 293 can be used. Amendment of chromatic aberration uses two or more 
lens elements which consist of the ** material from which a variance (Abbe number) differs mutually, or it 
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constitutes them so that distribution of a lens element and hard flow may produce the above-mentioned 
diffracted-light study component. 

[0121] Incidence of the laser beam injected from the laser light source 201 is carried out to the flux of light 
plastic surgery optical system 291 through the flux of light leading-about optical system which consists of non- 
illustrated a mirror and a relay lens. This flux of light plastic surgery optical system 291 consists of two or more 
cylindrical lenses, beam expanders, etc., and changes the rate of an aspect ratio of the dimension of the cross- 
section (it is perpendicular to optical axis AX) configuration of laser light into a desired value. 
[0122] The flux of light by which the cross-section configuration was orthopedically operated according to the 
flux of light plastic surgery optical system 291 carries out incidence of light interfering on a wafer 294 and 
producing a speckle to the incoherent-ized optical system 292 in order to protect, and it is changed into the 
incoherent flux of light which a speckle cannot produce easily due to optical system 292. 
[0123] As [ indicate /, for example / as incoherent-ized optical system 292 / by drawing 1 of JP,3-215930,A ] 
After branching incoming beams by the optical parting plane to at least two flux of lights (for example, p- 
polarized light and s-polarized light), an optical member is minded for one flux of light. After giving the 
optical-path-length difference more than the coherence length of laser light to the flux of light of another side, 
the optical system which carries out a re-light guide to this parting plane, piles up with the flux of light of 
another side, and was made to be injected and which is equipped with at least one system by return can be used. 
[0124] Incidence of the flux of light made incoherent from the incoherent-ized optical system 292 is carried out 
to the outgoing radiation include-angle preservation optical element 202. With the procedure described using 
drawing 22 thru/or drawing 26 below, from each minute field (microlens) of the wavefront-splitting mold 
integrator 207, the flux of light which carried out outgoing radiation superimposes a mask 209 according to the 
condensing optical system 208, and illuminates, and homogeneity lighting of the mask 209 is carried out so that 
uniform illumination distribution may be acquired all over the circuit pattern which should project a mask 209. 
And projection image formation of the circuit pattern formed on the mask 209 is carried out by projection optics 
293 on a wafer 294, and exposure of the circuit pattern (image) to the sensitive material of a wafer 204 is 
performed. In addition, it is fixed to the non-illustrated XYZ movable stage by the vacuum adsorption process 
etc., as for a wafer 294, a XYZ movable stage has the function which carries out a parallel displacement before 
and after the four directions of space, and the migration is controlled by length measuring machines, such as a 
non-illustrated laser interferometer. Since such a technique is a common knowledge technique, detailed 
explanation is omitted. 

[0125] In drawing 27 , the aperture diaphragm 12 for lighting is arranged in the optical outgoing radiation side 
optical path of the wavefront-splitting mold integrator 207. By drawing's 12 having prepared two or more 
aperture diaphragms corresponding to a mutually different sigma value in the disk (turret) etc., interlocking it 
with zooming of zoom optical system, and the change of an outgoing radiation include-angle preservation 
optical element, and rotating a disk It constitutes so that a desired aperture diaphragm may be inserted according 
to a sigma value into the optical outgoing radiation side optical path of the wavefront-splitting mold integrator 
207. 

[0126] As an opening configuration of two or more aperture diaphragms, four openings outside the optical axis 
indicated by usual circular opening and usual circular ring (ring)-like opening, and JP ,4-329623, A (Suzuki) etc. 
can be used. 

[0127] The operation gestalt 5 of the lighting system of this invention is explained using drawing 28 and 
drawing 29 . 

[0128] Drawing 28 and drawing 29 are the schematic diagrams of the suitable lighting system for the projection 
aligner of the step & scan (scan) mold which manufactures devices, such as semiconductor chips, such as LSI 
and VLSI, and CCD, a magnetometric sensor, a liquid crystal device. Only a different part from each operation 
gestalt mentioned above in drawing 28 and drawing 29 is explained. 

[0129] The case where drawing 28 (A) and (B) have the lighting system of this example in the condition of the 
above-mentioned small mho is shown, (A) is drawing which looked at the lighting system from the scan (it is 
hereafter described as "the direction of z".), and (B) is drawing which looked at the lighting system from the 
scanning direction and the direction (it is hereafter described as "the direction of y".) which intersects 
perpendicularly. Moreover, the case where drawing 29 (A) and (B) have the lighting system of this example in 
the condition of the above-mentioned large mho is shown, (A) is drawing which looked at the lighting system 
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from z, and (B) is drawing which looked at the lighting system from y. 

[0130] In addition, a cross section including the shaft prolonged in xy cross section and the direction of z from 
an optical axis AX in the cross section which includes hereafter an optical axis AX and the shaft prolonged in 
the direction of y from an optical axis AC in drawing 29 (A) and (B) is described as xz cross section. The 
outgoing radiation include-angle preservation optical element from which, as for 220a and 220b, the aperture 
angle (outgoing radiation include angle) of an outgoing beam differs in drawing 28 and drawing 29 in XY cross 
section and XZ cross section, An internal reflection mold integrator and 240* 240 The optical outgoing radiation 
side of an internal reflection mold integrator, As for the optical plane of incidence of a wavefront-splitting mold 
integrator, an optical outgoing radiation side, and 300y, 270 shows a wavefront-splitting mold integrator, 270', 
and 270" of z lay length of the lighting region on a mask (light), as for y lay length of the lighting region on a 
mask (light), and 300z. Moreover, the same code number as drawing 24 is given to the same member as the 
member shown in drawing 22 thru/or drawing 2727 in drawing. 

[0131] The fundamental configuration and fundamental function of the lighting system of this example shown 
by drawing 28 and drawing 29 are the same as the lighting system of said example shown by drawing 22 thru/or 
drawing 27 also including the modification, and the difference with the lighting system of said example of the 
lighting system of this example is in the configuration and function of an outgoing radiation include-angle 
preservation optical element, an internal reflection mold integrator, and a wavefront-splitting mold integrator. 
Therefore, only difference with said example will be explained here. 

[0132] It is necessary to form effectively on a mask 209 the lighting region of the shape of a rectangle (direction 
of y is longer than direction of z) slit prolonged in the direction of y in the projection aligner of a step & scan 
mold. 

[0133] Then, the cross section which includes an optical axis AX and the shaft prolonged in the direction of y 
from an optical axis AX as an outgoing radiation include-angle preservation optical element in this example (It 
is hereafter described as "xy cross section".) The cross section which includes the shaft prolonged in the 
direction of z from the focal distance, the optical axis AX, and optical axis AX which are related (it is hereafter 
described as "xz cross section".) The cross section where an optical axis and the related focal distance cross at 
right angles as an internal reflection mold integrator using the components 220a and 220b which consist of 
mutually different anamorphic optical system (it is hereafter described as "yz cross section".) The integrator 240 
which consists of the optical pipeline of the square pole by which a configuration is expressed with the straight 
line of the pair prolonged in the direction of y and the straight line of the pair prolonged in the direction of z is 
used. As a wavefront-splitting mold integrator The integrator 270 which consists of the fly eye lens which is the 
rectangle to which the configuration of yz cross section of each microlens extends in the direction of y is used. 
[0134] The outgoing radiation include-angle preservation optical elements 220a and 220b have a focal distance 
respectively smaller than the focal distance in xz cross section in xy cross section, therefore outgoing radiation 
include-angle epsilonay in yz cross section and its epsilonby are [ the relation of the aperture angle (outgoing 
radiation include angle) of the flux of light seen in each cross section ] larger than outgoing radiation include- 
angle epsilonaz in xz cross section, and epsilonbz. Therefore, the relation of aperture angle (outgoing radiation 
include-angle or whenever [ incident angle ]) phiy of the illustrated flux of light, phiz, betay, betaz, thetay, 
thetaz, gammay, gammaz, alphay, and alphaz is also phiy>phiz, betay>betaz, thetay>thetaz, gammay>gammaz, 
and alphay>alphaz. Here, since it is gammay>gammaz, on a mask 9, the lighting region of the shape of a 
rectangle slit prolonged in the direction of y is formed. 

[0135] Moreover, like said example, depending on the size of sigma, there is relation of epsilon ay<epsilon by 
and epsilon az<epsilon bz, and there is relation of phiy=betay and phi z=beta z depending on the property of a 
prismatic form optical pipeline. 

[0136] The outgoing radiation include-angle preservation optical elements 220a and 220b can also apply the 
component using what has slit opening prolonged in the direction of y as drawing 221 of the fly eye lens which 
there were along yz cross section two-dimensional, and put in order the microlens from which a focal distance 
differs in xy cross section and xz cross section, or drawing 23 (A). [ two or more ] In addition, the microlens 
which constitutes each fly eye lens is constituted by a usual lens and a usual diffracted-light study component 
(Fresnel lens). 

[0137] Drawing 30 shows drawing which looked at the array of the virtual-image (apparent light source image) 
group produced with drawing 28 and the internal reflection mold integrator 240 of drawing 29 from the 
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irradiation labor attendant of one microlens which constitutes the wavefront-splitting mold integrator 270. In 
drawing 30 , 320 shows the microlens of the wavefront-splitting mold integrator 270, and Yl to Y12 and Zl to 
Z8 shows the virtual image. 

[0138] It passes, when drawing 30 shows, and since the internal reflection mold integrator 240 is the optical 
pipeline of the square pole, a virtual-image group meets with the direction of y, and the direction of z, and is 
arranged in the shape of a grid. Moreover, since whenever [ incident angle / of the emission flux of light which 
carries out incidence to the internal reflection mold integrator 240 ] differ mutually in xy cross section and xz 
cross section, the counts of reflection in an internal reflection side differ mutually in xy cross section and xz 
cross section, therefore the number of virtual images differs in the direction of y, and the direction of z. In 
addition, this virtual image is an image of the condensing point (point light source) of the laser light formed 
between the condensing optical system 203 and the internal reflection mold integrator 240. 
[0139] Since the outgoing radiation include-angle preservation optical elements 220a and 220b are the eye 
lenses (m>=2, n>=2) of the fly which consists of the microlens of a mxn individual as the lighting system of 
this example was shown in drawing 28 and drawing 29 , the virtual image of each of virtual-image groups 
consists of two or more images divided into mxn extent. Therefore, the virtual image with which these division 
two or more images were located in a line in the shape of a grid will be in sight, and these will correspond 
[ even the microlens of the wavefront-splitting mold integrator 270 ]. 

[0140] Therefore, the number of the point light sources (effective light source) at the time of superimposing 
each flux of light from two or more point light sources (effective light source) formed in 207" of optical 
outgoing radiation side of the wavefront-splitting mold integrator 270 and its near on a mask 209 according to 
the condensing optical system 208, and illuminating it is made [ many / very ], and the lighting system of this 
example also makes it possible to illuminate a mask 209 so that the mask 209 whole may serve as more uniform 
illumination distribution. 

[0141] The lighting system of this example which has the above configurations as well as said example In case 
the condition of small mho and the condition of large mho are made according to the class of mask 209 etc. By 
switching a change and outgoing radiation include-angle preservation optical element 220a, and outgoing 
radiation include-angle preservation optical element 220b between a small value and a big value, the image 
formation scale factor of the zoom optical system 205 It is possible regularity or to change sigma for each value 
of include-angle thetay and thetaz, without being able to change each value of include-angle alphay and alphaz, 
and reducing the use effectiveness of light, maintaining almost uniformly. Moreover, even if the laser light from 
the laser light source displaces, illuminance unevenness does not arise on a mask 209. 

[0142] The operation gestalt 3 which applied the lighting system shown in drawing 3 1 by drawing 28 thru/or 
drawing 30 to scanning aligners, such as a step & scan mold which manufactures devices, such as 
semiconductor chips, such as LSI and VLSI, and CCD, a magnetometric sensor, a liquid crystal device, is 
shown. 

[0143] In drawing 3 1 , incoherent-ized optical system for flux of light plastic surgery optical system for 291 to 
operate orthopedically to the shape of beam of a request of the flux of light from the laser light sources 201 , 
such as ArF excimer laser and KrF excimer laser, and 292 to make a coherent laser beam bundle incoherent, the 
projection optics on which 293 projects the actual size image or contraction image of a circuit pattern of a mask 
209, and 294 show the wafer which applied sensitization material to the substrate (silicon and glass). Moreover, 
the same code number as drawing 28 thru/or drawing 30 is given to the same member as the member shown in 
drawing 2828 thru/or drawing 30 here, and explanation is omitted. 

[0144] Incidence of the laser beam injected from the laser light source 201 is carried out to the flux of light 
plastic surgery optical system 291 through the flux of light leading-about optical system which consists of non- 
illustrated a mirror and a relay lens. This flux of light plastic surgery optical system 291 consists of two or more 
cylindrical lenses, beam expanders, etc., and changes the rate of an aspect ratio of the dimension of the cross- 
section (it is perpendicular to optical axis AX) configuration of laser light into a desired value. 
[0145] The flux of light by which the cross-section configuration was orthopedically operated according to the 
flux of light plastic surgery optical system 291 carries out incidence of light interfering on a wafer 294 and 
producing a speckle to the incoherent-ized optical system 292 in order to protect, and it is changed into the 
incoherent flux of light which a speckle cannot produce easily due to optical system 292. 
[0146] As incoherent-ized optical system 292, the above-mentioned optical system which is indicated by 
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drawing 1 of JP,3-215930,A can be used. 

[0147] Incidence of the flux of light made incoherent from the incoherent-ized optical system 292 is carried out 
to outgoing radiation include-angle preservation optical element 220a or 220b. With the procedure stated using 
drawing 23 thru/or drawing 26 in the first example below, and the same procedure, from each minute field 
(microlens) of the wavefront-splitting mold integrator 270, the flux of light which carried out outgoing radiation 
superimposes a mask 209 according to the condensing optical system 208, and illuminates, and homogeneity 
lighting of the mask 209 is carried out so that uniform illumination distribution may be acquired all over the 
circuit pattern which should project a mask 209. At this time, the lighting region (light) of the shape of a 
rectangle slit extended in the direction of y is formed on a mask 209. And projection image formation of the 
part in which said lighting region of the circuit patterns formed on the mask 209 was formed is carried out by 
projection optics 293 on a wafer 294, and exposure of the circuit pattern (image) to the sensitive material of a 
wafer 294 is performed. 

[0148] The wafer 294 is being fixed in each direction of non-illustrated xyx by the movable XYZ movable stage 
with the vacuum adsorption process etc., the mask 209 is also being fixed in each direction of non-illustrated 
xyx by the movable XYZ movable stage with the vacuum adsorption process etc., and migration of each XYZ 
movable stage is controlled by length measuring machines, such as a non-illustrated laser interferometer. And 
by moving each XYZ movable stage, where a rectangle slit-like lighting region is formed in the edge of the 
circuit pattern section of a mask 209, scanning a mask 209 in the direction of z, and scanning a wafer 294 in the 
direction of -z, the whole circuit pattern of a mask 209 is projected on a wafer 294, and the whole circuit pattern 
is imprinted on a wafer 294. In addition, when the projection scale factor of projection optics 293 is V, it is [ the 
scan speed of M and a mask 209 of the scan speed of a wafer 294 ] -MxV. 

[0149] Drawing 32 is the flow chart of the manufacture approach of the devices (semiconductor chips, such as 
IC and LSI, or a liquid crystal panel, CCD, etc.) of this invention. This is explained. 
[0150] The circuit design of a semiconductor device is performed at step 1 (circuit design). 
[0151] The mask in which the designed circuit pattern was formed is manufactured at step 2 (mask 
manufacture). On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, such 
as silicon. 

[0152] Step 4 (wafer process) is called a last process, and forms an actual circuit on a wafer with a lithography 
technique using the mask (reticle) and the wafer (the 2nd body) in which the circuit pattern (the 1st body) which 
the above prepared was formed, using the aligner of this invention. 

[0153] Step 5 (assembly) is called a back process, is a process semiconductor-chip-ized using the wafer 
produced by step 4, and includes processes, such as an assembly process (dicing, bonding) and a packaging 
process (chip enclosure). 

[0154] At step 6 (inspection), the check test of the semiconductor device produced at step 5 of operation, an 
endurance test, etc. are inspected. A semiconductor device is completed through such a process and this is 
shipped (step 7). 

[01 55] Drawing 33 is the flow chart of the above-mentioned wafer process. 
[0156] The front face of a wafer is oxidized at step 1 1 (oxidation). 
[0157] An insulator layer is formed in a wafer front face at step 12 (CVD). 

[0158] At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. 

[01 59] Ion is driven into a wafer at step 14 (ion implantation). 

[0160] A sensitization agent is applied to a wafer at step 15 (resist processing). 

[0161] At step 16 (exposure), printing exposure of the circuit pattern of a reticle is carried out with the aligner 
of this invention at a wafer. 

[0162] The exposed wafer is developed at step 17 (development). 

[01 63] Parts other than the developed resist are shaved off at step 1 8 (etching). 

[0164] The resist which etching ended and became unnecessary is removed at step 19 (resist exfoliation). 
[0165] A circuit pattern is formed on a wafer by carrying out by repeating these steps multiplex. 
[0166] If the manufacture approach of this operation gestalt is used, a semiconductor device can be 
manufactured conventionally in a short time. 
[0167] 

[Effect of the Invention] According to this invention, by setting up each element as mentioned above, the 
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change of illumination and deformation illumination can illuminate an irradiated plane to homogeneity at high 
lighting effectiveness easily, and can usually attain the manufacture approach of the lighting system which can 
manufacture the device of a high degree of integration easily and the projection aligner using it, and a device. 
[0168] Especially according to this invention, the change of lighting and deformation lighting can usually be 
easily realized for taking the flux of light adjustment means of various configurations immediately after a flux 
of light mixing means, and the effectiveness of being able to use an illumination-light bundle at high 
effectiveness is acquired. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 6j 
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[Drawing 14] 



[Drawing 17] 




[Drawing 3] 
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[Drawing 12] 
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[Drawing 13^ 




[Drawing 18] 




[Drawing 19] 
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[Drawing 23] 
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[Drawing 26] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Light source Condensing optical system which condenses the flux of light from this light source A 
flux of light mixing means to mix and inject the flux of light from this condensing optical system, the multi 
luminous flux generator which generates much partial flux of lights using the outgoing beam from this flux of 
light mixing means, and an exposure means to irradiate an irradiated plane where the flux of light from this 
multi luminous flux generator is piled up It is the lighting system equipped with the above, and is characterized 
by establishing a flux of light adjustment means to adjust the quantity of light distribution by the plane of 
incidence of this multi luminous flux generator near the outgoing radiation side of this flux of light mixing 
means. 

[Claim 2] The lighting system of claim 1 characterized by having set up so that optical system may be arranged 
between said flux of light mixing means and said multi luminous flux generators and it may become 
abbreviation conjugate according to this optical system about the outgoing radiation side of this flux of light 
mixing means, and the plane of incidence of this multi luminous flux generator. 

[Claim 3] Said flux of light mixing means is the lighting system of claim 1 characterized by having the optical 
pipe, or claim 2. 

[Claim 4] Said flux of light adjustment means is the lighting system of claim 1 characterized by having the 
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optical member which has a concave conical surface in an optical plane-of-incidence side, and has a convex 
conical surface in an optical outgoing radiation side side, claim 2, or claim 3. 

[Claim 5] Said flux of light adjustment means is the lighting system of claim 1 characterized by having the 
optical member which has the concave multiple conical surface in an optical plane-of-incidence side, and has 
the convex multiple corneal surface in an optical outgoing radiation side side, claim 2, or claim 3. 
[Claim 6] Said flux of light adjustment means is the lighting system of claim 1 characterized by having the 
optical member which has the multiple conical surface of the concave surface which cut near the top-most 
vertices in respect of being level to an optical axis in an optical plane-of-incidence side, and has the multiple 
conical surface of the convex which cut near the top-most vertices in respect of being level to an optical axis in 
an optical outgoing radiation side side, claim 2, or claim 3. 

[Claim 7] Said flux of light adjustment means is the lighting system of claim 1 characterized by having two 
diffracted-light study components which have zona-orbicularis-like distribution [ phase ], claim 2, or claim 3. 
[Claim 8] Said flux of light adjustment means has the substrate which prepared the diffracted-light study 
component in the whole surface. The surface-integral rate of this diffracted-light study component is carried out 
to many fields on this whole surface, and the diffracted-light study component of each field is formed from the 
straight-line-like pattern. Moreover, the lighting system of claim 1 characterized by for the diffraction directions 
of the flux of light by the diffracted-light study component of each field differing mutually, and forming strong 
optical intensity distribution in the discrete location on said multi luminous flux generator [ else ], claim 2, or 
claim 3. 

[Claim 9] The lighting system of claim 1 characterized by having established two or more flux of light 
adjustment means by which it was made for the quantity of light distribution on the plane of incidence of said 
multi luminous flux generator to differ, and having set up of these two or more flux of light adjustment means 
selectable [ one ] in an optical path thru/or claim 8 given in any 1 term. 

[Claim 10] Said multi luminous flux generator is the lighting system of claim 1 characterized by having the eye 
of a fly thru/or claim 9 given in any 1 term. 

[Claim 1 1] The lighting system of claim 1 characterized by having established the diaphragm from which an 

opening configuration differs according to the class of said flux of light adjustment means near the outgoing 

radiation side of said multi luminous flux generator exchangeable thru/or claim 10 given in any 1 term. 

[Claim 12] The projection aligner characterized by projecting the pattern of a reticle on an exposed substrate 

according to projection optics using the lighting system of claim 1 thru/or claim 1 1 given in any 1 term. 

[Claim 13] The projection aligner characterized by exposing this exposed substrate by the pattern of this reticle 

by projecting the pattern of a reticle on an exposed substrate according to projection optics using the lighting 

system of claim 1 thru/or claim 1 1 given in any 1 term, making it synchronize with the velocity ratio which 

made the both sides of this reticle and this exposed substrate correspond to the projection scale factor of this 

projection optics to the optical axis and perpendicular direction of this projection optics, and scanning. 

[Claim 14] The manufacture approach of the device characterized by including the phase which exposes a wafer 

by the circuit pattern of a reticle using the projection aligner of claim 12 or claim 13, and the phase of 

developing the this exposed wafer. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] 

[Means for Solving the Problem] The condensing optical system to which the lighting system of invention of 
claim 1 condenses the flux of light from the light source and this light source, A flux of light mixing means to 
mix and inject the flux of light from this condensing optical system, and the multi luminous flux generator 
which generates much partial flux of lights using the outgoing beam from this flux of light mixing means, It is 
characterized by establishing a flux of light adjustment means to adjust the quantity of light distribution by the 
plane of incidence of this multi luminous flux generator near the outgoing radiation side of this flux of light 
mixing means in the lighting system which has an exposure means to irradiate an irradiated plane where the flux 
of light from this multi luminous flux generator is piled up. 
[Procedure amendment 3] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0027] In invention of claim 1, optical system is arranged between said flux of light mixing means and said 
multi luminous flux generators, and invention of claim 2 is characterized by having set up so that it may 
become abbreviation conjugate according to this optical system about the outgoing radiation side of this flux of 
light mixing means, and the plane of incidence of this multi luminous flux generator. Invention of claim 3 is 
characterized by having the optical pipe by said flux of light mixing means in claim 1 or invention of 2. It is 
characterized by equipping invention of claim 4 with the optical member which said flux of light adjustment 
means has a concave conical surface in an optical plane-of-incidence side, and has a convex conical surface in 
an optical outgoing radiation side side in claims 1 and 2 or invention of 3. It is characterized by equipping 
invention of claim 5 with the optical member which said flux of light adjustment means has the concave 
multiple conical surface in an optical plane-of-incidence side, and has the convex multiple conical surface in an 
optical outgoing radiation side side in claims 1 and 2 or invention of 3. It is characterized by equipping 
invention of claim 6 with the optical member which said flux of light adjustment means has the multiple conical 
surface of the concave surface which cut near the top-most vertices in respect of being level to an optical axis in 
an optical plane-of-incidence side in claims 1 and 2 or invention of 3, and has the multiple conical surface of the 
convex which cut near the top-most vertices in respect of being level to an optical axis in an optical outgoing 
radiation side side. Said flux of light adjustment means is characterized by having two diffracted-light study 
components for which invention of claim 7 has zona-orbicularis-like distribution [ phase ] in claims 1 and 2 or 
invention of 3. In invention of claim 8, in claims 1 and 2 or invention of 3, said flux of light adjustment means 
has the substrate which prepared the diffracted-light study component in the whole surface. The surface-integral 
rate of this diffracted-light study component is carried out to many fields on this whole surface, and the 
diffracted-light study component of each field is formed from the straight-line-like pattern. Moreover, the 
diffraction directions of the flux of light by the diffracted-light study component of each field differ mutually, 
and it is characterized by forming strong optical intensity distribution in the discrete location on said multi 
luminous flux generator [ else ]. It is characterized by for invention of claim 9 having established two or more 
flux of light adjustment means by which it was made for the quantity of light distribution on the plane of 
incidence of said multi luminous flux generator to differ, in invention of any 1 term of claims 1-8, and having 
set up of these two or more flux of light adjustment means selectable [ one ] in an optical path. Invention of 
claim 10 is characterized by having the eye of a fly by said multi luminous flux generator in invention of any 1 
term of claims 1-9. Invention of claim 1 1 is characterized by having established the diaphragm from which an 
opening configuration differs according to the class of said flux of light adjustment means near the outgoing 
radiation side of said multi luminous flux generator exchangeable in invention of any 1 term of claims 1-10. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0028 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0028] It is characterized by the projection aligner of invention of claim 12 projecting the pattern of a reticle on 
an exposed substrate according to projection optics using the lighting system of 1 1 given in any 1 term from 
claim 1 . It is characterized by exposing this exposed substrate by the pattern of this reticle by the projection 
aligner of invention of claim 13 projecting the pattern of a reticle on an exposed substrate according to 
projection optics using the lighting system of 1 1 given in any 1 term from claim 1 , making it synchronize with 
the velocity ratio which made the both sides of this reticle and this exposed substrate correspond to the 
projection scale factor of this projection optics to the optical axis and perpendicular direction of this projection 
optics, and scanning. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[0029] It is characterized by the manufacture approach of the device invention of claim 14 including the phase 

which exposes a wafer by the circuit pattern of a reticle using claim 12 or the projection aligner of 13, and the 

phase of developing the this exposed wafer. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0077 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0077] 1 lg of flux of light adjustment means has two diffracted-light study components 1 1 1 and 1 12. The 

configuration has changed to the plane of incidence of plane-parallel-plate 111a, and the outgoing radiation side 

of plane-parallel-plate 1 12a from the blazed ****** diffraction-grating component. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0124 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0124] Incidence of the flux of light made incoherent from the incoherent-ized optical system 292 is carried out 
to the outgoing radiation include-angle preservation optical element 202. With the procedure described using 
drawing 22 thru/or drawing 26 below, from each minute field (microlens) of the wavefront-splitting mold 
integrator 207, the flux of light which carried out outgoing radiation superimposes a mask 209 according to the 
condensing optical system 208, and illuminates, and homogeneity lighting of the mask 209 is carried out so that 
uniform illumination distribution may be acquired all over the circuit pattern which should project a mask 209. 
And projection image formation of the circuit pattern formed on the mask 209 is carried out by projection optics 
293 on a wafer 294, and exposure of the circuit pattern (image) to the sensitive material of a wafer 294 is 
performed. In addition, it is fixed to the non-illustrated XYZ movable stage by the vacuum adsorption process 
etc., as for a wafer 294, a XYZ movable stage has the function which carries out a parallel displacement before 
and after the four directions of space, and the migration is controlled by length measuring machines, such as a 
non-illustrated laser interferometer. Since such a technique is a common knowledge technique, detailed 
explanation is omitted. 



[Translation done.] 
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